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NORTH-EASTERN  RHODESIA.* 

By  L.  A.  WALLACE. 

Thk  land  map  of  North-Eastern  Rhodesia  you  have  l)efore  you  contains 
also  i)art  of  North-Western  Rhodesia ;  this  part,  bounded  by  the  Eafue, 
Zambezi,  Luangwa,  Lukashaski  and  Mlembo  rivers,  and  to  the  north 
by  the  Congo  Free  State,  was  but  lately  a  portion  of  North-Eastern 
Rhodesia,  and  is  thus  included  in  to-night’s  paper. 

During  my  first  visit  to  North-Eastern  Rhodesia  in  1897  my  journeys 
were  confined  to  the  northern  part  of  the  Tanganyika  plateau  between 
Lakes  Mweru  and  Tanganyika  and  Fife,  and  further  north  in  German 
territory  to  the  low  land  which  contains  Lake  Uukwa.  Travelling 
further  south  over  the  country  then  was  not  everywhere  possible — there 
was  still  some  slave-trading  being  carried  on,  and  the  Awemba  people 
had  not  been  brought  under  control ;  but  on  my  return  two  years  later 
their  power  had  been  broken,  and  the  whole  of  the  country  between 
Tanganyika  had  been  tactfully,  and  with  but  little  opposition,  brought 
under  the  control  of  the  British  South  Africa  Company,  and  was  quietly 
and  peacefully  administered  from  the  many  stations  distributed  over 
its  area. 

Travelling  was  easy,  and  the  natives  were  friendly,  so  that  any  one 
could  safely  wander  through  country  in  which  but  a  short  time  before  it 
would  have  been  unpleasant  to  travel  without  at  least  some  show  of 
force.  It  was  to  the  same  part  of  the  country  that  I  again  went  on  my 
next  visit;  but  from  there  I  travelled  further  south  on  the  plateau,  and 
down  the  east  and  south  of  it  on  the  low  country,  to  which  it  falls  as 
abruptly  generally  as  it  does  to  Rukwa  and  to  Tanganyika. 

*  Read  by  0.  L.  Beringer  at  the  Royal  Oeographioal  Society,  November  12, 1906. 
Map,  p.  484. 
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This  high  plat.'au  coiuprises  the  greater  portion  of  North-Eastern 
Khodesia  and  is  sharply  divided  from  the  rest  of  the  country  by  a  sudden 
drop,  at  the  east  and  south-east,  to  the  Luangwa  and  Zambezi  valleys,  and 
to  the  north  by  several  prominent  and  almost  continual  drops — namely, 
that  from  the  south  end  of  Lake  Mweru  to  and  around  the  south  of 
Lake  Tanganyika,  and,  further  to  the  north-east  (in  German  territory), 
to  Lake  Kukwa  and  into  its  southern  feeders  rising  at  Fife,  just  over  the 
Anglo-German  boundary.  * 

'  Between  Lake  Tanganyika  and  Kukwa,  however,  this  high  plateau  from 
North-Eastern  Hhodesia  continues  with  but  few  depressions  in  a  north- 
w’esterly  direction  until  it  reaches  the  large  Malagarasi  river  (by  far  the 
greatest  feeder  of  Lake  Tanganyika),  and  forms  in  this  long  stretch  the 
water  divide  between  Tanganyika  and  the  northern  affluents  of  Kukwa 
and  the  said  Malagarasi  river.  There  is  no  similar  continuation  of  this 
high  North-Eastern  Rhodesia  plateau  to  the  north  between  Lakes 
Mweru  and  Tanganyika,  the  country  directly  between  these  lakes  being 
comparatively  low  and  rising  little  over  3000  feet  above  sea-level,  the 
approximate  height  of  Mweru.  Further  north,  however,  the  watershed 
between  the  Luapula  river  and  Tanganyika  is  very  high,  and  the  west 
coast  of  this  lake,  like  the  country  around  the  south  and  east  of  it,  is 
very  mountainous  and  rugged  and  consequently  extremely  picturesque, 
though,  shut  in  as  it  is,  ferociously  hot — as  Mr.  Beringer,  who  surveyed 
the  telegraph  line  up  its  eastern  side,  can  vouch  for.* 

These  steep  falls  from  the  high  laud  are  very  marked  features  of  the 
country;  they  vary  in  depth  from  2000  to  3000  feet,  and  occasionally 
near  the  edges  are  hills  rising  some  hundreds  of  feet  higher.  They 
extend  from  near  Tanganyika,  on  the  north  in  German  Territory, 
nearly  all  the  way  to  Lake  Nyasa,  and  are  known  over  a  great  part  of 
this  stretch  as  Ohingamba;  on  the  east,  but  separated  by  the  high 
land  between  Fife  and  Fort  Hill  from  the  northern  portion,  it  forms 
the  great  drop  to  the  Luangwa  valley  down  to  about  14°  S.,  and  is 
known  all  over  this  extent  as  Machinga.  Continuing  south-eastwards, 
but  deeply  cut  into  by  the  Lukashashi  and  Lusersfwa  rivers  and  their 
affluents,  and  still  generally  called  Machinga,  it  fades  out  in  the  high 
lands  drained  by  the  Eafue  river. 

On  the  northern  boundary  of  this  plateau  the  country  varies  from 
6000  to  6000  feet  in  height  above  sea-level,  but  there  are  hills  which 
rise  much  higher,  such  as  Sunzu,  for  example,  near  Lake  Tanganyika, 
7393  feet  (Close  and  Boileau).  There  is  little  over  6000  feet  on  the 
eastern  boundary,  and  on  the  south  the  highest  falls  to  about  4000  feet, 
though  on  the  Zambezi-Luapula  watershed,  of  which  the  Trumi  moun¬ 
tains  are  a  part,  a  height  of  nearly  6000  feet  is  maintained. 

The  sudden  drop  from  the  plateau  on  the  north  is  shown  by  the 
heights  of  Tanganyika,  2680  feet  (Close  and  Boileau),  and  of  Kukwa, 
which  I  found  to  be  at  the  same  level  as  Tanganyika.  On  the  east  the 
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Luaugwa  river  near  Mirongo  is  2500  feet,  at  Nawalia  1500  feet,  above 
the  sea,  and  both  these  places  are  within  a  few  miles  of  the  top  of  the 
Machinga. 

<  )n  the  north  and  east  the  watershed  between  the  Congo  and  the 
rivers  flowing  north  and  east  lies  near  the  edge  of  the  plateau,  but  on 
the  south,  from  the  Trumi  mountains  it  turns  across  the  high  land  in  a 
north-westerly  direction  almost  at  right  angles  to  the  Machinga,  and  so 
divides  this  high  country  into  a  northern  and  a  southern  part,  the  former 
comprising  nearly  all  the  high  ground  of  the  present  North-Eastern 
lihodesia  land,  including  a  strip  of  country  belonging  to  the  Congo  State 
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(  between  the  Congo-Zambezi  watershed  and  the  Luapula  river),  and  the 
latter  most  of  that  part  of  the  country  already  described  as  having  lately 
been  included  in  North-Western  Rhodesia. 

Dividing  the  whole  of  this  high  land  from  the  rest  of  North-Eastern 
Rhodesia  is  the  extraordinarily  deep  valley  of  the  Luangwa  river,  to 
which  wo  shall  again  refer.  To  the  east  and  south  of  this  valley  North- 
Eastern  Rhodesia  is  bounded  respectively  by  the  Nyasa-Luangwa  Zambezi 
watershed,  and  a  line  on  that  watershed  on  the  14th  degree  of  latitude 
running  to  the  15th  degree  of  latitude  on  the  Luangwa  river.  Away 
from  the  Luangwa  vaUey  this  part  of  North-Eastern  Rhodesia  rises 
generally  to  between  3000  and  4000  feet,  but  the  rise  is,  except  from 
that  high  country  between  Fort  Hill  and  a  little  south  of  the  Katumbi, 
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gradual.  This  high  couutr}’  to  the  north  includes  part  of  the  Nyika 
plateau,  which  rises  to  a  height  of  8500  feet  above  sea-level,  and  Nami- 
tawa,  7239  feet,  besides  many  other  conspicuous  peaks.  Near  the  centre 
of  the  main  northern  plateau  lies  Lake  Bangweulu,  at  a  height  of  3700 
feet  above  the  sea,  and  from  the  north,  east,  and  south  the  land  generally 
slopes  gently  towards  it.  The  rivers  running  to  it,  after  their  first  short 
fall  from  the  ridge,  flow  slowly,  sometimes  through  hilly  and  broken 
country,  sometimes  through  gently  undulating  or  level  plains,  and  often 
through  narrow  swamps,  many  of  which  seem  to  have  been  at  one  time 
shallow  lakes  whose  shrunken  remains  still  show  at  places  like  Lake 
Young  on  the  Mausya  river  and  Lake  Moir  near  Serenji.  These  small 
swamps  get  more  frequent  and  larger  as  the  rivers  approach  one  another, 
and  at  last  become  one  vast  dead  level  morass,  whioh,  in  its  north¬ 
western  part,  changes  from  a  dense  papyrus  marsh  to  a  sheet  of  open 
water,  and  is  then  Lake  Bangweulu.  It  was  in  this  vast  swamp  that 
Livingstone  gut  entangled  at  the  worst  part  of  the  rainy  season,  with 
all  the  rivers  in  flood — a  time  of  year  when  even  now,  in  more  settled 
circumstances,  natives  are  with  difficulty  peinuaded  to  travel  far  from 
their  villages.  In  the  beginning  of  February  he  was  apparently  not 
far  from  Chirui  island,  and  certainly  not  more  than  two  days  by  canoe 
from  the  firm  ground  which  extends  from  the  Luapula  outlet  round  the 
south  and  west  of  Bangweulu,  and  the  natives  knew  it,  but  kept  him 
wandering,  lost  on  the  marshes  till,  nearly  three  months  later,  he 
ended  his  life  and  his  wanderings  near  the  edge  of  the  swamp  at  old 
Chitambo’s. 

The  principal  river  running  to  Bangweulu  is  the  Chambezi,  whose 
main  source  is  in  the  high  land  15  miles  south  of  Tanganyika.  It 
receives  all  the  drainage  from  the  north-eastern  part  of  the  plateau,  and 
soon  becomes  a  good-sized  stream,  with  long  reaches  navigable  by  boat 
and  canoe,  and  passes  through  much  picturesque  country  and  good 
farming  land  before  it  reaches  the  Bangweulu  marshes  and  joins  the 
Luapula. 

The  Luapula  flows  out  from  the  south  of  Bangweulu,  and,  after 
running  50  miles  due  south  through  the  swamps,  takes  a  long  bend 
round  to  the  north  again,  and  in  a  shallow  valley,  as  a  large  and 
sometimes  navigable  river,  reaches  Lake  Mweru,  350  miles,  in  which 
distance  it  falls  only  700  feet,  Mweru  being  3000  feet  above  the  sea. 
Water,  therefore,  which  rose  only  15  miles  south  of  Tanganyika,  after 
travelling  700  miles  round  the  south  of  Bangweulu  to  the  north  of 
Mweru,  is  still  only  90  miles  from  Tanganyika,  and  after  having  fallen 
nearly  3000  feet,  is  still  400  feet  above  it.  Tanganyika,  a  sudden  and 
very  deep  depression  in  very  high  country,  sometimes  with  precipitous 
sides,  differs  much  from  the  shallower  lakes  of  Mweru  and  Bangweulu, 
with  their  stretches  of  swampy  margin. 

1  was  only  once  fortunate  enough  to  visit  Lake  Bangweulu,  and  then 
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only  saw  its  southern  end.  My  object  was  to  find  the  exit  or  exits  of  tho 
Liiapnla  river,  on  which  tho  |)<«ition  of  a  portion  of  the  Anglo-Congoleso 
boundary  dejxjnds.  It  was  just  after  the  end  of  the  dry  season  when  I 
arrived  at  Chongolo’s,  on  tho  I.uapula.  It  had  been  my  intention  to  go 
in  canoes  from  this  point  up  the  river  to  its  exit  from  tho  lake,  but 
C'aptain  Bright,  of  the  Buffs,  then  commandant  of  tho  North-Eastern 
Bhodesia  constabulary,  who  two  months  before  was  journeying  up  tho 
west  side  of  Bangwoulu,  had,  with  the  help  of  tho  native  commissioner, 
collected  a  fleet  of  canoes  and  had  succeeded,  with  much  discomfort  but 
no  great  difficulty,  in  paddling  up  this  part  of  the  river,  and  had  found 
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the  Luapula  exit  to  be,  as  it  was  shown  on  the  map,  at  Panta.  C'aptain 
Bright  kindly  sent  me  his  observations  for  latitudes  and  time,  and  his 
sketch  of  the  river  through  the  Bangweulu  swamp,  and  I  was  thus  at 
liberty  to  take  a  more  westerly  route  on  drier  land  from  (^hongolo’s  to 
the  lake. 

Approaching  Chongolo’s  from  the  south-east  and  east  is  very  gently 
undulating  country,  mostly  brush-covered  on  the  higher  parts,  but  in 
the  shallow  hollows  bare  and  often  swampy ;  near  the  Luapula  it 
becomes  level  open  plain,  dotted  with  clumps  of  trees  and  palms  which 
are  nearly  always  growing  on  or  around  an  ant-heap.  Narrow  arms  of 
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the  Bwanip  extend  into  the  plain,  and  pools  or  little  lakes  of  open  water 
are  frequent  near  the  edge.  Wildfowl  of  many  sorts  abound,  and 
elephants  may  occasionally  l>e  seen  wandering  safely  in  their  wise  way 
over  treacherous  ground,  w'hich  at  first  sight  one  would  never  think 
could  bear  them.  At  Chongolo’s  the  Luapula,  flowing  due  south, 
emerges  from  the  swamp,  and  is  there  a  deep  stream  160  to  200  yards 
in  width,  with  a  strong  current,  Iwtween  steep  banks  10  feet  in  height. 
The  water  rises  to  and  perhaps  over  these  banks  in  the  rainy  season, 
but  not  much  over  them,  for  Chongolo’s  village  is  built  close  to  the  edge, 
on  a  small  rise  which  is  not  more  than  2  or  3  feet  above  the  general 
level  of  the  plain.  On  leaving  the  swamp  the  river  turns  at  once  to  the 
west,  flowing  in  low  and  often  swampy  ground,  but  l)etween  well-defined 
banks,  and  not  until  past  Sakontwi  is  it  kept  well  within  these  banks  by 
firm  and  much  higher  ground.  On  the  north  side  of  the  river,  crossing 
at  Chongolo’s,  bordering  on  or  extending  into  the  swamp,  is  the  same 
sort  of  level  plain,  gradually  changing  to  gentle  undulations,  the  bottoms 
of  which  are  still  mostly  swamp,  and  the  higher  parts  sometimes  narrow 
tongues  of  bush,  which,  as  the  ground  rises  still  higher  to  the  west, 
merge  into  the  general  thin  forest  of  the  country.  This  gradual  rise 
from  swamp  to  forest  causes  the  boundary  between  dry  and  flooded 
lands  to  fluctuate  very  much,  but  the  worst  of  AckmIs  would  not  extend 
Iteyond  a  line  drawn  from  Sakontwi,  through  Kalasa’s,  and  up  the 
western  side  of  the  Musaba  swamp,  and  even  then  the  bulk  of  the  bush- 
covered  country  betw'een  this  swamp  and  Kampalombo  and  the  whole  of 
Kapata  would  be  high  above  any  water. 

My  routes  from  Chongolo’s  to  the  lake  and  back  are  shown  on  the 
map ;  that  on  the  way  up  was  by  Kalasa’s,  Kawongo’s  on  the  Musaba, 
Kampalombo,  and  Kapata.  Not  knowing  the  country,  nor  anywhere 
l)eing  able  to  see  far,  and  being  guided  in  directions  which  varied  only 
l)etween  the  limits  of  north-west  and  south-east,  Kangweulu  l^egan 
then  to  take  on  for  me  a  complicated  appearance ;  at  the  ferries  at 
Kawongo’s  and  Mlakwa’s  I  suH])ected  other  connections  between 
Hangweulu  and  the  Luapula  besides  that  at  Panta,  or  that  I  had  struck 
the  lake  2.*)  miles  south  of  that  ]X)int.  I  was  not  at  Hangweulu  yet, 
however,  but  at  a  large  sheet  of  water,  known  as  Kampalombo,  to  the 
south  of  it,  which  later  I  found  to  l)e  only  a  backwater  from  the  Luapula, 
whilst  Musal>a  is  a  long  narrow  swamp  which  drains  to  it  from  the  com¬ 
paratively  high  land  lying  just  to  the  south-west  of  the  lake.  Kapata  is 
the  name  given  to  a  narrow  forest-oovererl  tongue  of  land,  rising  to  50 
feet  in  height,  which  stretches  southwards  from  Hangweulu  20  miles 
into  Kampalomlto.  At  the  north  end  of  this  tongue  is  Panta,  a  jwint 
30  feet  above  water-level,  from  which  to  the  west  there  is  a  clear  view 
across  to  Mbawala  island,  and  to  the  east,  over  the  exit  of  the  Luapula 
and  the  vast  green  swamp  beyond  to  a  distant  horiron  as  level  as  that 
of  the  open  water  to  the  north. 
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1  be  outflow  from  Biingweulii  at  this  point  is  at  its  commenceinent 
about  a  mile  wiile,  between  well-<lefineil  walls  of  papyrus,  but  it  soon 
narrows  down  to  le.'^s  than  300  yards,  when  there  is  a  very  slow  current. 
It  keeps  a  tortuous  course  on  its  way  south  through  the  swamps,  and  does 
not  flow  into  the  open  water  of  Kampaloinbo,  though  it  is  joined  up 
with  it  through  the  swamp  by  many  canoe-tracks,  which,  at  the  time  I 
was  there,  did  not  carry  enough  water  (  it  was  saiil  j  to  float  the  canoes. 

From  the  Liiapula  at  Panta  to  Chirui  island  the  sw.amp  on  tlie  east 
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is  of  dense  papyrus,  and  there  is  no  stream  ot  water  through  it  either  to 
or  from  the  lake.  From  Panta  to  the  south-west  corner  of  Bangweulu 
the  bank  rises  steeply  from  the  swamp  fringe  of  the  lake  to  from  30 
feet  to  40  feet  above  it,  except  at  one  spot  where  Kampaloml>o  is  only 
separated  by  a  low  sand-ridge,  which  is  not,  however,  low  enough  to  be 
crossed  by  water  at  any  time  of  the  j  ear ;  at  Panta,  therefore,  is  the  only 
/exit  from  the  lake.  This  low  sand-ridge  is  now  covered  by  scanty 
vegetation,  and  the  northern  point  of  Kampalombo  is  a  narrow  swamp 
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reaching  up  to  it ;  but  when  the  water-level  of  Bangweulu  was  higher,  as 
it  undoubtedly  has  been,  Kampalombo  was  a  southern  extension  of  the 
lake,  and  Kapata  but  a  low  sandy  island,  as  Mbawala  now  i.s,  lying  in 
the  line  of  a  current  from  the  north-east,  which  then  possibly  scoured  out 
the  steep  bank  on  the  south  from  the  thick  horizontal  sheet  of  latcrite 
w'hich  makes  it.  The  very  picturesque  little  lake  at  Mano  drains  into 
Bangweulu,  and  is  fed  by  two  small  streams  which  come  from  the  higher 
forest-clad  country  mentioned  as  separating  it  from  the  head  of  the 
Musaba  swamp. 

The  Chambezi  does  not  flow  into  Bangwetilu,  but  joins  the  Luapula 
in  the  swamp  to  the  south,  which  accounts  for  the  floo<l  rise  of  16  feet  or 
more  in  the  river  at  Chongolo’s,  whilst  Bangweulu  itself  does  not 
fluctuate  much  over  2  feet  between  its  winter  and  summer  levels. 
The  flood-w'aters  of  the  Chambezi,  spread  out  as  they  are  over  a  large 
area  of  swamp  and  filtered  by  its  thick  vegetation,  are  surely  and  not 
slowly  converting  the  swamp  into  drier  land,  whilst  the  Luapula  as 
surely,  but  much  more  slowly,  is  deepening  its  course  and  draining 
Bangweulu.  It  has  cut  its  bed  now  20  feet  below  the  plain  at 
Chongolo’s,  and  10  feet  of  this  is  through  the  laterite  which  formed 
under  the  swamp  when  the  exit  of  the  river  from  the  lake  was  nearer 
to  Sakontwi  than  to  Panta,  and  the  lake  and  the  swamps  to  the  east  and 
north-east  covered  double  or  treble  the  area  they  do  now. 

Excepting  in  the  swamps  and  on  a  few  high  hills,  nearly  the  whole 
of  the  high  lands  of  North-Eastern  Rhodesia  are  covered  with  thin 
forest,  which  is  evergreen  even  in  the  driest  parts,  and  it  is  in  the 
driest  time — four  or  five  weeks  before  rain — that  this  forest  begins  to 
put  on  new  foliage  ;  in  fact,  breaks  out  into  its  most  gorgeous  colours.  It 
was  early  in  September,  before  there  is,  as  a  rule,  any  sign  of  rain,  that 
Thomson,  after  climbing  the  Machinga  to  this  plateau,  descril)ed  this 
foliage  as  the  rich  colours  of  a  “  dawning  spring,  gorgeous  yet  delicate, 
8ur])aB8ing  anything  to  l>e  seen  in  the  autumn  glories  of  our  own  woo«l- 
lands,  or  in  the  flowery  splendours  of  a  Moorish  summer.  Ruby  and 
crimson  prevailed,  and,  massed  together,  glowed  under  the  tropic  sun 
like  a  field  of  living  flame.” 

'I'he  forest  is  at  this  time  said  by  the  natives  to  be  praying  for  rain, 
but  it  is  fire,  unfortunately’,  which  it  often  gets,  for  during  the  last 
months  of  the  dry  season  patches  of  forest  are  cleared  for  new  gardens; 
small  trees  are  cut  down,  and  the  tipper  branches  of  big  ones  lopjied  oflF, 
so  that  only  the  high  stumps  are  left.  The  brushwood  and  leafy 
branches  thus  cut  are  all  heaped  on  the  patches  which  are  to  lie  culti¬ 
vated  (only  one-fifth  to  one-tenth  of  the  extent  cut  down),  and  there 
left  to  dry.  Just  before  the  rains  these  heaps  are  burned  and  the  ashes 
and  charcoal  raked  into  the  soil  lieneath,  and  in  this  as  soon  as  the  rains 
commence  the  seed  is  sown.  At  the  time  of  the  burning,  though  the 
trees  have  put  on  all  their  new  foliage,  the  grass  is  still  very  dry,  and 
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should  the  fire  spread  the  whole  of  this  foliage  is  seorrhed,  ami  the  trees 
are  left  nearly  leafless  on  j>arehed  ground  strewn  with  their  charred  or 
shrivelled  leaves.  It  is  some  time  before  the  trees  begin  to  recover,  and 
then  all  tlio  foliage  comes  out  on  the  trunk  and  main  branches,  none 
of  it  on  new  wood,  and  all  new  growth  is  destroyed  at  least  for  one 
year,  perhaps  for  more.  Fires  lighted  earlier,  when  the  grass  is  not 
so  dry  and  new  foliage  has  not  sprouted,  would  not  do  so  much  harm, 
possibly  no  harm  ;  but  natives  will  not  burn  it  then,  for  should  the  fire 
spread  to  their  newly  cleared  ground  l)efore  the  cut  and  heaped  wood  is 
dry,  only  the  dried  leaves  and  small  twigs  then  burn,  there  is  no  ash 
and  charcoal  to  rake  into  the  ground,  and  no  crops  can  bo  sown.  Not 
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only  the  labour  of  clearing  is  lost,  but  the  garden  also  is  lost  for  the 
year,  for  it  is  too  late  to  liegin  again.  This  form  of  cultivation  is  mostly 
employed  for  growing  a  small  corn  called  malezi,  which  can  be  grown 
on  poor  soil,  and  which  is  grown  much,  for  it  is  not  only  a  staple  food, 
but  also  makes  the  best  of  beer. 

That  the  soil  is  not  everywhere  rich  does  not  mean  that  there  are  no 
good  lands  for  farming.  The  country  is  large,  and  the  extent  of  suitable 
farming  land  makes  up,  in  the  aggregate,  a  very  large  area.  It  is  well 
distributed  throughout  the  whole  of  the  highlands,  and  some  areas  would 
carry  a  large  number  of  farms  each  with  good  arable  and  grazing  land. 
The  best  areas,  or  at  any  rate  the  most  convenient  at  first,  are  those  in 
the  high  lands  where  there  are  many  small  streams,  and  in  the  lower 
land  only  close  along  the  larger  rivers  ;  for  where  the  streams  are  larger 
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and  not  so  numerous,  the  great  tracts  of  forest-coycre*!  amntiy  l)et\vten 
are  not  siiitalde  for  European  dwellings,  and  though  they  are  used  by 
the  natives  for  gardens  during  the  wet  season,  they  are  almndoned  for 
want  of  drinking-water  in  the  dry  weather.  It  is  surface  water  that 
fails ;  that  there  is  water  not  far  beneath  the  surface  is  shown  by  the 
sprouting  of  the  forest  long  before  any  rains  have  fallen,  and  wherever 
water  has  been  sunk  for  it  has  been  found.  A  few  farms  have  been 
started  near  Fife  and  Abercorn  and  on  the  Luapula,  but  as  yet  there  is 
no  market  for  agricultural  prmluce ;  only  cattle  are  being  farmed,  and 
these  have  done  extremely  well.  Some  agricultural  produce  (wheat, 
potatoes,  etc.)  has  been  grown  by  the  various  niissionary  societies  whose 
estates  are  scattered  through  the  country,  and  who  have  many  of  them 
done  good  pioneering  work,  bringing  land  under  cultivation  and  building 
good  houses,  and  teaching  the  natives  such  trades  as  carpentering  and 
building.  It  is  due  to  their  teaching,  also,  that  so  many  natives  can  be 
and  are  employed  in  offices  as  telegraphists  and  type-writers. 

The  population  on  this  part  of  the  plateau  (north  of  the  Congo- 
Ziimbezi  watershed)  is  nowhere  dense ;  it  averages  over  all,  according  to 
the  latest  returns,  which  are  fairly  complete,  3’12  per  mile.  In  the  west, 
between  the  Luapula  and  liangweulu  it  is  densest,  being  4-23  to  the  mile ; 
in  the  north,  including  the  Awemba  country,  it  is  4*0;  but  it  diminishes 
in  the  centre  to  only  2‘6,  falling  in  the  south-east  around  Serenje  and 
Mpika  to  less  than  1*0  per  mile.  The  country  in  these  last  districts  is 
well  watered  and  as  fertile  as  the  rest,  the  scarcity  of  population  being 
probably  due  to  old  Awemba  raids. 

The  high  country  in  the  Congo  basin  just  described  comprises  two- 
fifths  of  the  present  extent  of  North-Eastern  Rhodesia.  That  to  the 
south,  as  already  described  as  being  now  part  of  North-Western 
Rhodesia,  is  not  in  appearance  very  different  from  that  on  the  north ; 
it  too,  after  the  first  fall  from  the  ridge,  slopes  gently  to  the  swampj' 
plains  which  border  the  Kafue,  or  to  the  edge  of  the  Machinga,  which 
can  be  considered  to  end  at  the  Bolengwe  gorge,  below  where  the 
railway  crosses  the  Kafue  at  a  height  of  over  3200  feet  above  the 
sea.  The  rivers  which  drain  this  high  land  to  the  Luangwa,  like  those 
to  Rukwa,  fall  from  it  in  cascades  and  waterfalls,  or  have  cut  deep  gorges 
back  into  the  Machinga,  down  which  they  rush  as  mountain  torrents,  to 
be  absorbed  or  bt-come  half-stagnant  streams  in  the  hot  country  below. 

One  noticeable  difference,  however,  in  this  southern  high  land  is  the 
prevalence  throughout  it  of  crystalline  limestones  or  marble,  of  which  I 
have  not  seen  a  sign  north  of  the  ridge.*  This  has  not  much  effect  on 
the  scenery,  except  |>erhaps  that  there  are  more  often  open  dry  plains, 
and  the  country  generally  is  not  quite  so  thickly  wooded.  It  is  in  this 
limestone  near  the  lesser  Kafue  river  that  the  peculiar  isolated  deep 

•  These  limestones  oeenr  nfraiii.  however,  on  the  west  sule  of  Tanganyika,  in  the 
Congo  State. 
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pools  exist,  which  have  been  sometimes  descrilietl,  I  believe,  as  the  mouths 
of  extinct  volcanoes,  and  sometimes  as  “  old  workings.”  Some  are  simply 
deep  jHjols  of  perfectly  clear  water,  with  steep  or  perpendicular  limestone 
edges  surrounded  by  dense  vegefcation.  They  do  not  lie  on  any  line  of 
surface  drainage,  and  are  probably  the  result  of  falling  in  of  caves  in 
the  limestone  below.  The  moat  remarkable  one  I  saw  was  one  calletl 
Chirongwa,  just  north  of  Chiwala’s,  on  the  lesser  Kafue ;  it  is  a  sudden, 
nearly  square  depression  250  yards  across,  near  the  crest  of  a  gentle 
undulation  in  bush-covered  country.  The  forest  grows  up  to  the  edge 
of  the  depression  and  extends  down  the  sides,  which  slope  at  an  angle, 
varying  from  31°  to  48°  and  fall  150  feet  to  the  water,  which  in  this 
case  is  not  very  clear  nor  deep,  and  is  on  a  muddy  bottom.  The  rock 
outcropping  on  the  sides  near  the  water  is  a  light-coloured  sandy  shale 
or  schist  steeply  dipping  to  the  noi-th-east.  The  schist  is  the  same  as 
that  often  accompanying  the  crystalline  limestones,  which  here  lie  beneath 
it,  and  outcrop  in  the  Kafue  with  a  dip  of  60°  in  the  same  direction. 
There  is  nothing  to  indicate  how  the  depression  w’as  caused,  and  the 
sides  are  weathered  to  debris,  which  covers  all  but  a  few  small  outcrops 
of  the  rock.  There  is  no  sign  of  igneous  rock  anywhere  near,  nor  are 
there  any  heaps  of  excavated  material,  and  this,  like  the  other  po(ds,  is 
probably  also  the  result  of  a  fallen-in  cave.  It  is  reported  to  be  the 
home  of  that  mythical  animal  the  chibekwe,  or  water-rhinoceros,  which 
lives  in  such  secluded  places  and  in  deep  lakes,  has  apparently  the 
peculiarity  of  leaving  no  spoor,  and  whose  daily  food  is  a  big  hippo¬ 
potamus.  Mr.  Neave  told  me  of  another  of  these  pools  which  he  had 
visited  ;  it  had  steep  limestone  sides,  the  water  was  very  clear  and  cold, 
and  rose  to  near  the  ground-level ;  it  was  very  deep,  and  though  he 
sounded  3D0  feet,  he  did  not  find  the  bottom,  nor  did  he,  I  believe,  meet 
with  the  chibekwe. 

It  is  amongst  these  limestones  that  the  rich  mines  of  copper,  zinc,  and 
lead  are  found,  many  of  which  have  lieen  w’orked  some  time  in  the  past, 
some  only  on  the  surface,  but  others  deeper,  galleries  having  l)een  found 
100  feet  deep  (in  the  Bwana  M’Kubwa);  but,  as  in  the  old  workings 
elsewhere  in  Rhotlesia,  nothing  has  yet  been  found  which  determines 
the  time  at  which  these  workings  were  carried  on. 

The  railway  from  the  Cape  is  now-  at  Broken  hill,  the  first  of  these 
mines  of  lead  and  zinc.  Its  continuation  will  take  it  past  the  Bwana 
M’Kubwa  copjier-mine  and  other  large  mining  properties  to  the  Congo 
Ixrrder,  where  it  will  not  be  far  from  the  Katanga  country,  probably  one 
of  the  richest  mineralized  areas  known.  The  effect  of  the  railway  on 
this  part  of  the  country  should  be  very  great,  for  it  passes  through  much 
level  alluvial  plain,  well  suited  for  agriculture,  and  the  mines  are  even 
now  a  very  ready  market.  There  is  room  for  many  farms  along  the 
railway,  and  not  far  from  the  mines ;  perhaps  even  for  small  farms, 
which  are  not  generally  considered  possible  in  South  Africa.  At 
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Kalomo,  in  North-West  Rhodesia,  I  saw  one  farm  where  the  owner, 
experienced  in  the  United  States  as  well  as  in  South  Africa,  had,  with 
the  help  of  but  little  agricultural  machinery,  put  800  acres  under  corn 
this  year,  and  though  it  is  too  early  yet  to  boast,  he  was  very  confident 
of  success. 

This  part  of  the  high  land  (between  the  Eafne  river  and  the  Congo- 
Zambezi  watershed)  is  thinly  populated,  the  density  being  only  1’6  per 
mile,  exactly  why  is  difficult  to  see.  There  are,  it  is  true,  large  scantily 
watered  areas  in  it,  and  possibly  it  gets  on  the  whole  a  smaller  rainfall, 
but  there  are  also  large  areas  along  rivers  with  abundant  water  all  the 
year  round,  where  very  few  people  live.  Where  the  population  has 
settled  they  get  good  crops,  and  have  been  able  to  sell  large  quantities 
of  food  to  the  mines,  but  of  cattle  there  are  almost  none. 

Over  the  whole  of  the  plateau  game  of  all  sorts  is  fairly  abundant, 
and  is  very  much  on  the  increase ;  the  natives  have  now  no  guns,  and 
of  the  Europeans  who  live  most  amongst  the  game  few  shoot  more  than 
they  need  for  food,  or  for  a  good  head  or  trophy.  Wise  game  laws, 
making  the  purchase  of  licences  necessary  to  all  those  desiring  to  shoot, 
both  officials  and  others,  and  limiting  the  numbers  to  be  shot,  also 
tend  to  this  desirable  result.  The  desire  to  kill  or  make  a  big  bag 
does  not  last  very  long  with  those  who  often  must  kill  to  keep  their 
carriers  in  food,  or  at  least  in  good  temper  by  a  change  of  diet  from 
the  monotony  of  only  com;  and  to  do  this  is  not  unimportant  when 
a  white  man  has  to  travel  for  weeks  with  the  same  carriers,  whose 
principal  inducement,  and  perhaps  only  pleasure,  in  keeping  with  him 
is  often  the  change  to  a  meat  diet.  The  hippopotamus  is  found  in  most 
of  the  larger  streams,  and  as  his  carcase  is  enormous  and  the  meat  good, 
it  is  not  unseldom  sought  for  this  purpose,  and  though  a  dead  hippo¬ 
potamus  may  mean  at  least  a  day’s  delay  whilst  the  meat  is  being  cut 
up  and  ied,  the  killing  does  not  necessitate  much  deviation  from  the 
route,  anu  almost  never  the  following  of  a  wounded  beast.  Elephants 
are  plentiful  in  the  west  and  centre  of  the  plateau,  but  are  also  found  in 
small  herds  almost  everywhere.  Shooting  them  is  not  such  an  easy 
matter,  for,  except  with  extraordinary  luck,  the  time  and  labour  needed 
to  get  up  to  them  are  too  much  for  a  man  on  an  onlinary  journey,  from 
which  he  is  not  prepared  to  deviate  far  ;  and  sometimes,  if  he  would  not 
leave  a  wounded  animal,  it  means  toiling  for  days  far  from  his  route  and 
in  any  direction  but  that  he  wishes  to  travel.  All  of  the  Europeans  in 
the  country  are  employed  on  some  work  or  other,  and  can  seldom  give 
up  the  time  on  their  journeys  for  such  amusement,  however  great  the 
temptation  of  the  chase  of  a  big  bull  elephant,  with  a  pair  of  good  tusks 
as  a  trophy ;  and  unless  full  time  can  be  given,  a  chase  begun  mostly 
ends  in  the  late  return  of  the  disappointed  hunter,  weary  and  tired  to 
stumbling,  with  every  ineqxiality  of  the  ground  a  stumbling-block, 
and  every  tuft  of  grass  a  trap,  still  far  from  the  carriers  and  the  camp 
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he  left  earlier  in  the  day,  of  whose  whereaV>out8  now  he  has  no  sure 
idea. 

The  rhinoceros  is  much  less  common,  and,  though  it  is  found  in  many 
parts  of  the  plateau,  does  not  wander  so  far  as  tlie  elephant,  and  is  not 
often  seen  except  in  the  patches  of  country  it  is  well  known  to  haunt. 
Buffaloes,  also,  are  increasing,  though  there  are  no  large  herds ;  to  them 
and  to  the  rhinoceros  the  natives  often  attribute  the  spread  of  the  tse¬ 
tse  fly.  Eland,  roan,  and  hartebceste  are  met  with  everywhere,  but 
kudu  and  sable  are  more  confined  to  special  areas ;  the  sasabe  and  lechwe 
are  found  in  the  larger  swampy  places,  and  the  sititunga  in  many 
swamps,  but  the  sportsman  must  be  up  very  early  to  see  one.  The  puku 
is  the  commonest  of  the  smallest  antelo]>es,  but  waterbuck,  bushbuck, 
reedbuck,  oribi,  and  impala  are  all  met  with,  in  places  plentifully,  and 
the  duiker  is  everywhere. 

The  low  lands  of  North-Eastern  Khodesia  are  included  in  the 
Luangwa  valley ;  the  contrast  between  these  and  the  high  country  is 
very  great,  and  the  change  from  one  to  the  other  is  very  sudden,  there 
being  but  little  intermediate  ground,  and,  as  if  to  emphasize  the  contrast, 
this  valley,  w'hich  is  deep  from  its  commencement,  starts  from  near  the 
Nyika  plateau,  8500  feet  above  the  sea,  the  highest  land  in  the  country, 
amidst  patches  of  heavy  virgin  forest,  plentifully  watered  and  occasion¬ 
ally  snowed  upon.  From  this  small  plateau  springs  the  high  spur  which 
separates  the  Luangwa  valley  from  Nyasa,  and,  continuing  south  us  still 
a  high  range,  dies  down  only  between  the  Shire  and  Zambezi  rivers. 
This  spur  is  on  its  Nyasa  slope  fairly  well  watered,  but  on  the  Luangwa 
side,  from  the  Nyika  plateau  to  Tete,  there  is  no  river  except  the  Luumbu 
(rising  in  the  plateau  itself),  which  in  the  winter  (dry)  season  docs 
not  dry  up  before  it  reaches  the  Luangwa  or  the  Zambezi,  and  most  of 
them  are  dry  from  their  sources.  Bain  fails  constantly  on  this  western 
slope,  especially  towards  the  Zambezi,  and  food  is  every  year  scarce,  often 
to  the  extent  of  famine.  This  ridge  has  a  great  effect  on  the  Luangwa 
valley,  which,  shut  in  by  high  hills  on  both  sides,  is  very  hot,  and  more 
typically  tro2)ical  than  the  high  lands,  but  tropical  in  its  heat  more  than 
in  a  constant  luxuriance  of  vegetation ;  for  though  in  the  rainy  season, 
with  full  and  overflowing  rivers  and  a  steamy  atmosphere,  the  vegetation 
would  vie  in  luxuriance  with  that  of  any  other  part  of  the  world,  yet  the 
long  dry  season  completely  alters  its  appearance.  The  south-east  winds 
that  blow  across  it  arrive  desiccated  by  the  ridge  they  have  crossed  on 
their  way,  and,  getting  warm  in  the  valley,  are  thirsty  to  take  away 
what  moisture  they  can  find  to  the  hills  again  on  the  far  side.  The 
streams  from  the  steep  hillsides  soon  run  off  their  supply  of  water,  those 
on  the  left  bank,  as  already  said,  all  dry  up,  and  those  from  the  Machinga 
become  most  of  them  at  best  but  a  chain  of  stagnant  }>ools  soon  after 
they  reach  the  plain.  In  the  great  heat  the  trees  drop  all  their  leaves, 
and  over  large  areas  grass  fire^  leave  the  ground  bare  as  well  as  shade- 
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aud  higher  than  the  watershed ;  cjuseijueutly,  whilst  the  Kukuru  river 
is  plentifully  supplied  with  water  into  its  right  bank,  the  left  bank  and 
the  entire  country  between  it  and  the  Luangwa  river,  within  the  above 
latitudes,  is  for  the  greater  part  of  the  year  waterless.  Directly  to  the 
west  of  this  watershed  the  country  is  very  broken,  aud  falls  more  or 
less  steeply  into  the  Luangwa  valley  some  2000  feet  below.  The  other 
interesting  feature  is,  that  in  many  places  within  a  few  miles  north 
and  south  of  11°  30'  lat.  the  land  is  crumbling  and  falling  away  into 
the  Luangwa  valley  to  such  an  extent  that  in  a  comparatively  short 
time  it  will  have  reached  and  draine<l  a  large  stretch  of  the  upi>er 
waters  of  the  Kukuru  river  into  the  Luangwa.  A  very  shallow  and 
short  cutting  would  anticipate  this  now. 

But  though  the  Luangwa  valley  is  unpleasantly  hot  to  one  accus¬ 
tomed  to  the  higher  lands,  it  has  its  riches  and  attractions.  It  is  the 


less,  aud  the  Luangwa  itself  then  dwindles  to  a  comparatively  small 
stream  meandering  in  a  wide  sand}’  bed,  which  in  places,  where  the  hills 
come  close  to  the  river,  is  used  as  the  easiest  road  through  the  country. 

Two  interesting  features  of  part  of  this  country  Mr.  Beringer 
mentions.  The  Brst  is  the  peculiar  watershed  formation  of  Lake  Nyasa 
aud  the  Luangwa  river  between  lats.  11°  and  12°  15'.  For  a  distance 
of  nearly  90  miles  the  Kukuru  river  runs  generally  not  m  ire  than 
from  a  quarter  to  3  miles  away  from  this  watershed.  The  country 
between,  except  for  a  few  isolated  hills,  is  very  flat.  On  the  other  hand, 
the  country  to  the  east,  in  British  Central  Africa,  is  very  mountainous 
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home  of  the  biggest  of  big  game — the  elephant,  rhinoceros,  hippojMjtanms, 
buffalo,  and  lion  are  to  be  found  in  most  parts  of  it ;  the  few  giraffes 
left  in  the  country  are  there  (they  have  a  large  reserve  set  aside  for 
them).  Eland,  wildebeeste,  roan,  sable,  kudu,  and  many  of  the  smaller 
antelopes  are  each  of  them  fairly  plentiful  in  some  part  of  the  valley, 
and  the  sportsman  or  naturalist  who  has  no  need  to  push  on  a  day’s 
journey  each  day  can  always  find  shaded  and  pleasant,  if  somewhat 
warm,  camping-grounds  near  some  pool  on  higher  land  away  from  the 
beaten  track. 

But  not  for  sport  only  is  the  country  good ;  its  rich  cotton  soil  is 
probably  its  best  recommendation.  The  natives  of  the  valley  have 
always  grown  cotton,  and  still  grow  it  in  small  quantities,  and  the 
British  South  Africa  Company  have  fur  some  little  time  had  experimental 
plantations  on  which  foreign  as  well  as  native  cotton  seeds  have  been 
tried  with  great  success.  The  dee})  black  soil  of  much  of  the  valley  is 
said  by  Mr.  de  Josseliu  de  Joug,  the  Superintendent  of  Agriculture,  to 
be  “  an  ideal  soil  for  cotton,  and  the  cotton  bushes-  of  the  natives,  who 
have  a  very  simple  mode  of  cultivation,  bear  good  cro})8  for  many  years  ; 
they  never  cut  down  their  trees,  and  seldom  root  them  up  to  plant  new 
ones.  A  little  hoeing  round  the  trees,”  he  says,  ”  is  the  only  sign  of  cul¬ 
tivation,  and  the  growing  power  of  the  bushes  and  the  continuous  good 
crops  speak  much  for  the  soil  and  the  suitability  of  the  Luangwa 
valley.”  Samples  of  native  cotton  sent  home  were  valued  at  from  Id. 
to  8d.  per  pound,  some  of  it  from  almost  uncultivated  trees  seven  years 
old. 

The  Luangwa  valley  is  over  400  miles  long,  and  for  at  least  250 
miles  of  this  it  is  bordered  by  alluvial  plain,  much  of  it  of  red  unsuitable 
ground,  but  still  much  of  it  of  black  “  ideal  soil,”  and  it  is  to  be  hoped 
that  it  may  yet  be  utilized  for  the  purpose  for  which  it  seems  so  fitted. 
In  this  valley,  as  indeed  over  much  of  the  country,  the  Sanseveiria 
fibre  grows  plentifully,  but  scattered  too  much  over  large  areas  to  make 
its  systematic  collection  profitable.  The  fibre  is  valuable  and  easily 
cultivated,  and  with  cotton  and  the  bye-products  of  cotton  (oil  and  oil¬ 
cake),  together  they  may  make  this  valley  worth  much  in  time,  to  the 
benefit  of  the  people  and  much  to  the  regret  of  the  sportsman ;  for  the 
tse-tse  fly  is  abundant  and  cannot  be  exterminated,  so  that  the  game 
must  be  killed  off  sometime  before  the  domestic  animals  necessary  for 
agriculture  can  be  moved  in  from  the  places  still  free  from  “  fly.” 

It  is  in  this  valley,  also,  that  there  are  some  extensive  forests  of  useful 
timber — the  mopani  tree,  which  grows  in  low  laud  in  open  forest  with 
but  little  undergrowth.  The  forests  near  the  Luangwa  are  often  almost 
entirely  composed  of  this  tree,  which  grows  with  a  straight  stem,  and 
throws  out  no  spreading  branches  ;  the  wood  is  dark  and  hard,  and  good 
for  all  building  purposes,  for  white  ants  will  not  touch  it,  and  will  be 
very  valuable  for  mining  timber. 


and  eastwards,  which, 
ranging  in  height 
from  3000  to  4000 
feet,  resembles  almost 
the  country  of  the 
plateau.  It  is  near 
the  Luangwa-Nyasa 
watershed,  where  this 
is  widened  out  by  the 
spur  which  divides 
the  Luaugwa  from 
the  Zambezi.  The 
watershed  here  is  on 
the  highest  land,  un¬ 
like  that  to  the  north, 
where  still  higher 
hills  lie  l)etween  it 
and  Lake  Nyasa.  It 
is  not,  therefore,  here 
robbed  of  so  much  «>f 
its  rain,  with  the  re¬ 
sult  that  it  is  l>oth 
fertile  and  thickly 
])upulated.  The  dif¬ 
ference,  however,  be¬ 
tween  the  eastern  and 
western  8lo|res  is  still 
very  great,  and, 
whereas  on  the  east, 
good-size<l  rivers  run 
down  to  the  lake,  on 
the  west  the  streams 
do  not  in  dry  weather 
carry  water  many 


\\  ithin  the  valley,  but  distinct  from  it,  is  one  small  piece  of  country, 
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sources.  It  receives 
an  annual  rainfall  of 
39  inches,  of  which 
over  37  fall  in  the  five 
months  from  Novem¬ 
ber  to  March,  and  the 
south-east  winds  blow 
for  five  out  of  the  L_ 
No.  IV.  -  April,  1907.1 
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other  seven  months  almost  absolutely  dry.  It  is  in  this  part  of  the 
country  that  a  portion  of  the  Zulu  armies  (now  calling  themselves  the 
Angoni)  settled  after  their  migration  from  the  south,  bringing  with 
them  southern  cattle,  and  soon  making  themselves  masters  of  the 
country.  It  is  a  good  cattle  country,  and  still  has  more  cattle  and  is 
more  densely  populated  than  any  other  part  of  North-Eastern  Rhodesia. 
It  carries  ten  people  to  the  mile  over  an  area  of  5000  square  miles, 
while  the  rest  of  the  Luangwa  valley  averages  only  2*2,  and  in  none  of 
its  divisions  rises  to  3‘0. 

In  the  whole  country,  including  the  plateau  and  that  between  the 
Luangwa  and  the  Kafue  rivers,  the  population  hardly  reaches  or  onl}' 
just  passes  400,000  souls,  an  average  of  2*6  per  mile. 

Both  of  my  visits  to  the  country  were  made  princupally  with  the 
idea  of  seeing  and  shooting  in  what  was  much  of  it  new  country  ;  but 
wandering  and  shooting,  even  in  new  and  interesting  country,  are  in 
themselves  but  poor  amusement  for  more  than  a  limited  time,  and  I 
spent  much  of  mine  on  all  my  journeys  in  astronomically  mapping  my 
routes,  and  added  to  the  pleasure  of  simple  tramp  and  sport  the  interest 
of  seeing  the  country’s  shape  and  structure  grsidually  develop  on  paper. 
But  the  country  is  big,  the  means  of  locomotion  slow,  and  the  interests  of 
shooting  and  of  mapping  were  often  greatly  opposed,  so  that  the  progress 
on  the  map  was  lamentably  small.  In  this  manner,  however,  I  had 
mapped  about  3000  miles  of  route — some  of  the  routes  two  or  more  times, 
and  many  crossing  one  another  or  touching  at  not  very  distant  intervals 
— when  I  was  fortunate  enough  to  join  the  British  South  Africa  Company, 
to  start  and  take  charge  of  their  Survey  Department  in  North-Eastern 
Rhodesia.  All  the  work  I  had  done  became  then  of  immediate  use,  and, 
with  that  which  soon  followed  from  able  and  willing  assistants,  helpe<l 
to  make  the  groundwork  of  the  present  map,  of  which  now  my  work  is 
very  much  the  smaller  part. 

The  Survey  Department  could  not  give  much  of  its  time  to  mapping 
only,  for  its  first  work  was  the  survey  of  farms  and  townships  and  small 
areas,  which  together  add  but  little  to  the  map.  By  utilizing,  however, 
all  surveyed  routes,  and  continuing  to  survey  the  route  of  every  journey 
made  by  a  sirrveyor,  a  skeleton  map  is  growing,  on  which  all  surveys  of 
isolated  farms,  and  plane-table  surveys  of  larger  areas,  can  be  placed  in 
their  respective  positions,  and  for  further  filling  in,  till  l)etter  survey  is 
done,  the  routes  and  sketch-maps  made  by  magistrates  and  native  com¬ 
missioners  between  known  points  on  the  skeleton  can  be  utilized. 
Absolute  longitude  is  taken  from  the  beacons  at  Fife  and  Mambwe,  on 
the  Anglo- German  border,  and  at  Fort  Jameson,  which  I  was  enabled  to 
fix  by  signals  from  Cape  Town  Observatory.  At  present  there  are  over 
5000  miles  of  astronomically  surveyed  routes,  all  connected  with  one 
another  and  with  these  fixed  points,  and  on  them  the  principal  stations 
have  been  fixed  fairly  closely  in  latitude  and  in  time,  and  other  points 
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have  been  determined  in  the  same  manner  every  12  to  18  miles,  the 

road  between  being  filled - - - 

in  by  compass  bearings  and 
sketches.  An  accuratt;  tri- 
gonometrical  survey  of  the 
country  cannot  be  hoped 
for  for  very  many  years, 
on  such  a  network  of 
surveyed  routes  the  general 
features  of  the  country  can 
l)e  shown  with  nut  much 
distortion,  and  as  more  and 
more  survey  gradually 
takes  the  place  of  sketches, 
it  should  form  a  constantly 
which  will 


improving  map, 
be  of  general  use  until  one 
based  on  more  accurate 
triangulation  can  be  made. 

The  map  is  being  plotterl 
on  a  scale  of  1  :  250,000, 
but  as  on  this  only  the 
routes  and  actual  surveys 
are  plotted,  there  are  too 
many  blank  spaces  and 
even  blank  sheets  for  the 
map  to  be  of  any  public 
interest ;  a  smaller  map 
therefore,  on  a  scale  of 
1  :  1,000,000,  has  been  pre¬ 
pared.  It  is  liased  on  the 
same  information  as  the 
large  map,  but  Mr.  Berin- 
ger,  who  made  some  of 
the  surveyed  routes  and 
most  of  the  plane-table 
survey  in  the  country,  has, 
with  infinite  labour,  incor¬ 
porated  with  this  all  the 
information  given  on  the 
many  scores  of  sketches 
and  route  and  compaas  sur¬ 
veys  made  by  the  various 
district  officials,  often  only 
isolated  small  sketches 
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which  the  surveyed  routes  have  enabled  him  to  locate  and  orient,  and 
descriptions  and  aneroid  readings  which  have  guided  him  in  showing 
on  his  map  the  general  contours  of  the  country. 

Accompanying  the  map  is  a  smaller  one,  showing  in  black  lines  the 
network  of  routes  on  which  it  is  founded,  and  the  areas  which  have  been 
surveyed.  The  heavier  lines  are  all  astronomically  surveyo<l  routes  ;  the 
thinner  lines  are  routes  on  which  only  latitudes  w-ere  taken.  The 
meshes  in  the  net  are  very  unequal  in  size,  and  some  as  yet  are  very 
large,  but  the  largo  number  of  compass  sketches  and  surveys  of  many  of 
the  district  officials  have  enabled  these  gaps  to  l)e  filled  in  with,  it  is 
believed,  such  a  near  approach  to  truth  as  to  make  the  map  of  real  use 
until  better  survey  can  be  substituted.  On  the  southern  border  the  plane- 
table  survey  is  partly  taken  from  work  done  by  the  Anglo-Portuguese 
lioundaiy  Commission ;  the  eastern  Itoundary  was  all  plane-tabled  by 
Mr.  Beringer,  starting  from  measured  bases  in  and  near  Fort  Jameson, 
and  checked  on  the  way  by  observations  for  latitude  and  azimuth,  and 
again  on  the  beacons  of  the  Anglo-German  boundary,  which  were  thus 
connected  with  those  on  the  southeni  border. 

On  the  north,  the  map  of  the  Boundary  Commission  is  used,  augmented 
by  work  done  by  Mr.  Beringer,  both  in  the  trigonometrical  survey  of 
farms  and  by  plane-table.  A  little  plane-tabling  has  also  l)een  done  on 
the  new  boundary  between  North-Eastern  and  North-Western  Bhodesia, 
and  over  a  small  area  round  Fort  Jameson.  This  plane-table  work  has 
always  been  done  with  astronomical  checks,  but  always,  also,  on  the 
principle  that  it  was  more  useful  at  present  to  spend  time  in  getting  a 
fairly  true  survey  of  a  large  tract  of  country  than  to  use  it  in  accurate 
survey  of  the  details  of  much  more  limited  areas.  From  the  above 
description  of  what  the  map  is  based  on,  it  will  be  understood  that 
it  does  not  claim  to  be  all  surveyed,  and  from  the  accompanying  key 
map  the  relative  accuracy  of  the  different  parts  of  it  can  l)e  estimated, 
and  may  be  a  guide  to  others,  as  it  is  to  us,  what  parts  of  it  we 
may  and  what  may  not  alter  in  adjusting  new  routes  or  sketches 
to  it. 

Unfortunately,  none  of  the  w’ork  of  the  Geodetic  Survey  has  c  »me  in 
time  to  l»e  incorporated  in  the  map.  This  survey  was  started  in  the 
beginning  of  1903,  the  Chartered  Com|)any  having  decided  to  continue  it 
for  three  years,  under  the  direction  of  Sir  David  Gill,  believing  that  in 
time  it  would  reach  Tanganyika.  Though  Dr.  Kubin,  who  was  engaged 
l>y  Sir  David  Gill  to  take  charge  of  the  work,  arrived  in  the  country 
early  in  1903,  work  on  the  survey  did  not  liegin  until  the  next  year,  fur 
unfortunatelj"  (for  the  Geodetic  Survey)  he  was  employed  for  the  greater 
part  of  the  first  year  in  delimiting  the  Anglo-Portuguese  frontier  south 
of  the  Zambezi,  the  opportunity  of  his  presence  there  l>eiug  taken  to 
mark  off  the  true  ineridiau  which  at  this  point  forms  the  boundary.  A 
second  misfortune  was  that  the  years  1903-4  were  years  of  drought  and 
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great  scarcity  of  food,  in  places  of  real  famine,  in  that  part  of  the 
Zambezi  valley,  and  there  were  consequently  many  delays  caused  by  the 
difficulties  in  organizing  the  transport  and  food  necessary,  and  even  in 
providing  water  where  stations  had  to  be  occupietl  for  weeks,  miles  from 
any  stream  or  pool.  The  very  dense  haze  which  settles  over  the  country 
often  interrupted  work,  and  it  was  not  till  Octoljer,  1904,  that  Dr.  Kubin 
and  his  assistants  were  well  north  of  the  Zambezi  and  employed  on  the 
measurement  of  a  base-line  in  the  Luangwa  valley.  Up  to  May,  1905, 
the  survey  had  covered  two  degrees  of  latitude  out  of  the  eight  neces¬ 
sary  to  reach  'I'anganyika.  The  three  years  allowed  are  now  over,  and  the 
Geodetic  Survey  will  l>e  again  interrupted  for  some  time.  About  half 
of  the  field  work  has  Ijeen  done,  and  it  is  to  l^e  hoped  that,  on  account  of 
its  great  interest,  means  may  Ite  found  to  continue  it  soon. 


GEOLOGY. 

In  a  country  without  a  map  it  is  not  often  ea.sy  to  recognize  at  once  the 
geological  structure  in  any  but  its  most  obvious  features ;  when  the  hrst  routes 
made  through  it  are  plotted  on  an  otherwise  blank  sheet  of  map  they  are  but 
lines  widely  separated,  and  as  they  are  often  for  days  over  alluvial  plain  where 
notes  are  of  necessity  few,  or  in  bush  where  vision  is  very  limited,  and  infor¬ 
mation  gathered  seems  so  little  on  the  widely  separated  lines  and  so  often  without 
any  a|»i)areut  connection — all  the  notes  of  months  of  travelling  when  placed  on 
these  lx“ginnings  of  a  map  seem  hopelessly  useless.  But  as  the  number  of 
journeys  goes  on  increasing,  the  old  notes  begin  to  be  more  intelligible,  and  new 
ones  convey  a  fuller  meaning,  or  at  least  are  open  to  a  more  immediate  inter¬ 
pretation,  and  some  form  begins  to  show.  The  gaps  between  my  routes  are 
still  very  large;  some  too  large  for  even  a  guess  at  their  structure,  others  so 
surrounded  by  notes  that  it  is  not  unsafe  to  come  to  conclusions  about  what  rocks 
they  contain.  It  is  from  this  state  of  many  routes  with  many  large  gaps  and 
omissions  that  the  following  description  of  the  geology  of  the  country  is  given. 
In  giving  it,  I  will  commence  with  the  country  of  the  Zambezi  valley  just 
outside  of  Rhodesia,  on  the  south-east,  passing  on  to  the  north-westward  across 
the  Luangwa  and  along  the  Machinga  hills  on  the  west  of  this  river,  then  west¬ 
ward  to  Tanganyika  and  Mweru,  turning  thence  south  again  through  Bangweulu 
to  the  river  Kafue,  and  I  will  leave  to  the  last  the  description  of  the  Luangwa 
valley. 

Commencing,  then,  with  the  country  between  the  Zambezi  and  Luangwa  rivers 
and  the  Zambezi-Nyasa  watershed  as  far  north  as  13°  lat.  This  part  of  the 
country  is  nearly  all  granite,  and  many  of  the  hills  are  typical  granite  bosses,  some 
of  them  quite  inaccessible  and  standing  out  2000  feet  above  the  surrounding 
country.  Over  the  granite  are  scattered  a  few  small  areas  of  quartz-  and  mica- 
schists,  which  are  but  the  comparatively  small  remnants  of  the  Archaean  rocks 
into  which  the  granite  was  intrusive.  These  schists  stand  in  almost  vertical  strata, 
sometimes  amongst  the  hollows  between  the  bare  granite  mountains ;  and  often,  as 
at  Fort  Jameson,  they  form  only  the  tops  of  the  hills  in  small  and  isolated  jxitches. 
My  routes  over  this  country  were  from  the  Luangwa  at  lat.  12°  30',  through 
Fort  Jameson  to  the  Zambezi  at  Tete,  and  from  the  Anglo-Portuguese  boundary 
along  lat.  14°  to  the  Luangwa,  aud  again  from  Fort  Jameson  to  the  Luangwa 
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on  a  route  30  miles  to  the  north  of  this;  and  these  routes  are  almost  entirely,  on 
only  granite,  which,  however,  is  often  distinctly  foliated  over  large  areas,  graduating 
from  a  granitoid  to  a  foliated  structure,  and  ])a88ing  at  times  into  a  coarse-grained 
gneiss,  interbedded  occasionally  with  the  schists  where  these  are  found  on  the 
granite. 

The  Zambezi  at  Tete  flows  over  a  soft  horizontal  sandstone,  which  will  be 
noticed  later,  but  a  few  miles  up-stream  it  comes  through  hills  of  interstrati  fled 
and  nearly  vertical  schists  and  gneisses,  with  which  is  a  single  stratum  of  coarsely 
crystalline  limestone  stained  occasionally  with  malachite ;  their  strike  is  across  the 
river  to  the  north-east,  but  it  turns  in  10  miles  to  the  north.  A  little  further  up¬ 
stream  the  Kabrabasa  rapids  come  over  granite,  which  extends  up  the  river  many 
miles;  1  have  not  seen  how  far.  From  here  in  a  north-westerly  direction  for 
170  miles  is  granite,  and  granite  only,  to  Sasare,  where  are  again  some  nearly 
vertical  gneisses  and  quartz-  and  mica-schists  highly  impregnated  with  copper,  all 
with  a  general  strike  about  north-north-east.  Again  amongst  them  is  a  stratum 
of  coarsely  crystalline  limestone,  which  can  be  traced  at  intervals  for  50  miles,  and 
60  miles  further  to  the  north-east  a  similar  stratum  (or  perhaps  the  same,  but  here 
it  is  dolomitic)  occurs  interbedded  with  gneiss  with  the  same  steep  dip  and  strike 
to  the  north-east,  but  with  no  quartz-schists.  This  strip  of  schists  at  Sasare  is 
not  on  the  edge  of  the  granite,  for  across  these,  2  or  3  miles  to  the  north-west, 
is  again  granite,  which  extends  beyond  the  LuangAva  to  the  Macbinga.  It  would 
seem  that  these  Archaean  schists  were  lying  in  folds  with  a  north-east  and  south¬ 
west  direction  when  the  granite  was  forced  into  them,  since  when,  at  least  over  this 
area,  they  have  nearly  disappeared. 

Crossing  now  to  the  western  side  of  the  Luangwa  river,  granite  and  much  more 
abundant  schists  make  up  the  whole  of  the  Macliinga  range  from  the  Lusenfwa 
river  nor ih-east wards  to  beyond  Mirongo.  The  schists,  amongst  which  quartzites 
and  quartz-schists  are  much  the  greater  jiart,  dip  always  at  very  steep  angles, 
which  vary  even  in  the  same  stratum  from  side  to  side,  and  are  always  nearly 
vertical ;  they  have  a  general  strike  north-eastwards,  with  occasional  sudden 
variations  to  a  direction  at  right  angles  to  this.  On  the  )>lateau  above  they  show 
with  the  same  strike  and  sudden  contortions  over  a  strip  of  country  parallel  with 
the  range,  and  varying  in  width  from  20  to  40  miles  measured  back  from  the  edge 
of  the  Macbinga.  Their  outcrop,  striking  north-east  and  alternating  with  granite, 
is  seen  along  the  road  as  far  west  as  Mkushi,  and  again  halfway  between  Serenje 
and  Sakontwi,  with  a  strike  to  the  north,  and  as,  crossing  them  there,  the  dip  varies 
in  a  very  few  miles  from  east  to  west,  it  probably  shows  a  steep  anticlinal  fold. 
On  this  high  ground  the  rucks  are  much  covered  by  alluvial  soil  and  disintegrated 
rock,  but  they  show  in  the  hilb  and  in  many  streams  occasionally  as  walls  of  rock 
running  across  the  centre,  and  often  as  lines  of  vertical  wind-worn  slabs  which  have 
almost  an  artifleial  appearance  of  regularity. 

Tliey  vary  from  soft  micaceous  sandstone  to  brittle  laminated  quartzite  which 
seems  to  weather  to  itacolumnite,  and  some  are  sugary  quartzites  which  when 
weathered  are  on  the  surface  a  loose  white  sandstone,  but  when  broken  are  at  the 
core  an  almost  translucent  bluish  glass- like  quartz  or  an  aggregate  of  transparent 
crystalline  quartz  grains  from  very  minute  to  nearly  the  size  of  ))e<i8;  the  more 
weathered  rocks  often  containing  Urge  cubes  of  limonite,  pseudomorphs  after 
pyrites,  which  still  show  clearly  on  their  faces  the  striations  of  the  original  crystals. 
Amongst  the  softer  Moks  are  mica-schists  and  phyllites,  and  some  soft  argillaceous 
rocks  studded  with  what  once  were  crystals,  but  all  so  decayed  and  altered  now 
that  it  is  impossible  to  name  them  off-hand.  Granite  is  very  much  mixed 
up  with  the  schists,  and  in  the  steep  rise  of  the  Machinga  sometimes  is  exposed 
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only  at  the  foot  of  the  range,  and  as  often  forms  the  whole  rise  from  bottom  to 
top.  On  the  high  land  back  from  the  range  it  constantly  appears  through  the 
schists,  either  as  bold  hills  or  as  low  Hat  domes  rising  only  a  few  feet  above  the 
grass,  and  a  little  north  of  Mirongo  it  entirely  takes  the  place  of  the  schists, 
and,  with  some  few  schistose  rocks  of  igneous  origin  near  Fife,  is  the  only  rock 
from  there  westward  along  the  Anglo-German  boundary  until  within  a  few  miles 
of  Abercom. 

At  Abercorn  and  westward,  nearly  if  not  quite  to  Mweru,  are  the  Tanganyika 
sandstones,  which  face  the  south  end  of  Tanganyika  in  cliffs  and  steep  slopes,  alto¬ 
gether  amounting  to  over  3000  feet  in  thickness.  They  are  generally  a  coarse  red 
or  grey  sandy  rock,  with  very  few  thin  strata  of  shale,  and  are  traversetl  in  places 
by  dark  igneous  dykes.  Near'the  southernmost  part  of  the  lake  the  lowest  e.xposetl 
strata  are  very  micaceous  and  laminar,  and  jointed  into  small  roughly  square  blocks 
which  weather  and  decay  easily,  and  there  and  at  Sumbu  further  west  there  are 
some  signs  of  igneous  rock  (quartz  felsites);  and  from  a  j)oint  a  little  northwards 
from  Sumbu,  on  the  Anglo-Congolese  border,  ajiccimens  of  a  red  granite  have  been 
sent  to  me.  Coming  back  now  to  a  point  about  6  miles  eastwards  from  Abercorn, 
and  over  3000  feet  above  the  lake,  there  is  a  small  escarpment  facing  south¬ 
east,  down  which  the  road  fails  some  200  feet,  and  the  swamp  at  the  foot  of  this 
is  lying  on  crushed  quartz-porphyry,  which  shows  for  the  next  2  or  3  miles ; 
then  further  on  near  the  Eawimbi  Mission  is  a  high  sandstone  hill,  on  the 
far  side  of  which  the  granites  begin,  and,  as  already  said,  extend  all  the  way  to 
beyond  Fife. 

From  this  junction  with  the  granite  the  sandstones  continue  in  a  line  about 
south-south-east  to  where  the  Lufubu  joins  the  Chambezi  river,  and  granite  shows 
occasionally  cloec  up  to  them  on  the  east.  They  end  at  the  Chambezi  river,  across 
which  are  the  schists  of  the  Machinga.  Following  down  the  Chambezi  river  to  its 
junction  with  the  Mansya,  and  from  there  north-west  to  Mweru,  the  route  is  over 
the  same  sandstones.  How  far  they  extend  south  and  west  of  this  last  line  I  do  not 
know,  for  I  have  not  been  in  that  pait  of  the  country.  Within  this  area  (Tangan¬ 
yika,  Chambezi,  and  Mweru)  they  lie  in  easy  undulations  of  about  12°,  deejdy  cut 
into  by  numerous  rivers  and  streams,  and  by  them  exjHised  in  cliffs  often  hundretls 
of  feet  high,  and,  at  least  near  their  eastern  and  southern  limits,  the  granite  they 
lie  on  shows  in  the  beds  of  some  of  these  streams  2000  feet  above  the  level  of  their 
lowest  strata  at  Tanganyika. 

Southwards  from  this  sandstone  area,  and  west  of  the  Machinga  schists,  is  the 
Bangweulu  country  covered  with  alluvium  and  swamp,  and  from  the  very  little 
I  have  seen  of  it  I  can  only  guess  at  its  more  recent  geological  history.  The 
Luapula  at  Sakontwi  flows  over  a  soft  micaceous  and  rather  muddy  horizontal 
sandstone,  which  may  be  connected  with  the  Tanganyika  simdstones,  but  it  is  very 
unlike  them,  and  without  some  knowledge  of  the  country  to  the  west  it  would  be 
imix)ssible  to  say.  This  rock  may  be  connectetl  with  some  soft  horizontal  sand¬ 
stones  in  the  Lukulu  and  Mansya  rivers,  near  where  they  flow  into  the  Cliambezi, 
in  which  case  they  might  well  be  recent  lake  deposits.  I  found,  however,  no 
remains  in  them  of  the  lake  life,  and  there  is  much  that  should  leave  its  traces — 
oysters,  for  example,  which  now  exist  in  the  Chambezi  and  grow  to  a  very  large 
size.* 

That  Bangweulu  has  covered  a  much  larger  area  eastward  and  up  the  Lukulu, 
Chambezi,  and  Mansya  rivers  goes  almost  without  saying  (the  contour-map  shows 
how  little  difference  in  height  would  be  needed  for  this),  for  the  rivers  that  pour 


These  oysters  are  called  ngiri  by  the  natives,  and  are  eaten  by  them. 
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in  on  its  north  and  east  sides  have  been  piling  mud  on  its  shallow  bed  for  centuries, 
and  extending  their  deltas  into  it.  I'hat  it  has  been  higher  than  now  there  is  evidence 
on  its  southern  shore  in  the  mud  dei)ositB  and  sheets  of  laterite,  below  which  now 
the  Luapula  has  cut  its  bed. 

Not  only  here,  but  all  over  the  country,  this  rock  (laterite)  is  met  with  lying  on 
or  near  the  surface  in  a  horizontal  or  nearly  horizontal  stratum ;  it  varies  much  in 
hardness  and  structure,  but  its  general  ap|icaiance  as  a  level  sheet  of  rock  with  a 
dark  brown  and  very  rough  surface  is  always  the  same.  It  consists  generally  of 
sand  and  even  mould  cemented  together  by  iron  oxide,  and  contains  numerous 
cavities  and  channels  lined  more  or  less  thickly  with  limonite.  In  places  it  takes 
on  a  pisolitic  structure,  the  oxide  forming  round  grains  of  sand  or  organic  matter 
as  a  nucleus,  and  it  is  this  form  which  weathers  to  the  small  round  gravel  so 
common  on  many  native  paths.  Sometimes  the  lining  of  the  cavities  and  channels 
is  so  thick,  and  they  and  the  rock  generally  contain  so  much  earthy  oxide  that 
large  fragments  have  a  sixcitic  gravity  of  3'5.  When  broken  up  and  picked  over, 
this  is  the  ore  used  by  many  of  the  native  smelters  of  iron. 

The  rock  is  found  everywhere  in  flat  country,  and  even  in  any  small  area  of  flat 
or  hollow  ground.  It  shows  round  the  sides  and  forms  the  bottom  often  of  the 
damp  open  glades  in  the  bush,  where  the  soil  that  covers  it  is  too  thin  for  trees, 
and  sometimes  even  for  grass,  in  which  case  the  rock  soon  becomes  exposed  in  bare 
level  jntches;  it  forms  the  level  plains  bordering  many  of  the  streams  and  rivers, 
which  now  have  cut  through  it  to  the  clay  or  rock  below,  and  have  exposed  a 
stratum  sometimes  over  10  feet  thick,  throughout  which  are  embedded  angular 
fragments,  and,  where  the  hills  fall  steeply  to  the  e<lge  of  the  plain,  even  large 
boulders  of  the  country  rock.  From  its  constant  mode  of  occurrence,  it  is  easily 
seen  that  it  has  formed  under  swam)>8,  or  at  least  under  very  wet  ground,  and  is 
still  forming  in  almost  every  swamp  in  the  country.  On  examining  the  mud  and 
clay  in  the  swamps,  or  where  the  natives  have  sunk  in  damp  ground  to  get  the 
Boft.T  ore  for  smelting,  it  is  soon  seen  how  like  this  mud,  where  it  has  hardened, 
often  is  to  the  softer  laterites  poor  in  iron ;  and  where  roots  have  rotted  out  and 
their  tunnels  are  left,  they  often  already  show  the  harder  lining  of  iron-stained 
material.  Sometimes  the  dead  root  or  small  tuber  is  there,  but  more  often  the 
cavity  is  filled  with  mud  or  sand. 

Along  the  same  stream  can  often  be  seen,  in  one  place  a  swamp  with  soft 
laterite  imder  it,  and  the  harder  rock  showing  in  the  drier  grass  and  bush  which 
border  it ;  in  another  place,  where  the  obstacle  which  once  kept  back  the  water  has 
been  gradually  worn  away,  the  swamp  above  it  has  dried  and  become  a  slightly 
hollow  grass  plain,  sometimes  invaded  by  bush,  but  more  often,  denuded  of  its  soil, 
it  forms  one  of  the  many  examples  of  a  bare  sheet  of  hardened  laterite  sloping 
gently  to  the  edge  of  the  stream,  which  has  now  cut  its  bed  down  deep  below  it. 
It  is  one  of  these  thick  sheets  covered  with  soil  that  shows  on  the  bank  of  the 
Luapula  at  Chongolo’s,  and  in  the  steep  southern  bank  of  Bangweulu,  in  dry  land  20 
feet  above  the  present  water-level.  Knowing  its  common  mode  of  occurrence,  it  is 
impossible  to  see  it  there  and  in  the  Luapula  and  Luombwa  rivers  without  coming 
to  the  conclusion  that  it  formerl  under  what  was  the  Bangweulu  swamp  when  these 
rivers  were  flowing  at  a  much  higher  level. 

Leaving  Bangweulu  and  continuing  further  south  to  the  country  between  the 
Congo-Zambezi  waterslied  and  the  Kafue  river  and  still  keeping  to  the  west  of 
the  Machinga  schists,  an  entirely  different  set  of  rocks  is  met  with,  principally 
white  and  grey  marble  and  mica-  and  quartz-schists.  They  are  separated  from  the 
Hachinga  schists  by  a  strip,  50  miles  wide,  of  granite,  which  is  the  only  rock 
showing,  and  that  most  abundantly,  on  the  road  between  Mwushi  and  Mwombosbi. 
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West  of  Mwuinboshi  to  beyond  Sitauda,  northwards  to  Chiwala’s,  and  southwards 
to  40  or  60  miles  lieyond  the  Kafue  river,  these  crystalline  limestones  and  schists 
are  lying  in  steep  folds  with  a  general  east-and-west  strike.  Granite  shows  through 
them  in  some  low  hills  between  Mwomboshi  and  Kafue,  and  again  near  Sitanda ; 
but  the  actual  contact  is  not  visible,  for  the  country  is  not  very  hilly,  and  is  covered 
by  much  soil,  so  that  one  may  travel  for  40  or  50  miles  at  a  time  and  not  see  a 
sign  of  a  rock,  unless  he  has  the  time  to  deviate  as  he  will  from  the  route.  The 
marbles  vary  in  texture  from  fine  to  very  coarsely  crystalline,  and  in  colour  from 
white  to  very  dark  grey;  they  are  in  places  very  richly  mineralized  with  copper, 
lead,  zinc,  and  iron,  the  Broken  Hill  mine  consisting  of  two  small  hills,  one  almost 
entirely  of  zinc,  and  the  other  of  lead  ore ;  and  near  the  Kafue  river  is  a  fine  hill 
of  nothing  but  black,  nearly  pure  hematite  rock,  finely  crystalline  throughout, 
and  often  very  micaceous.  Other  mines  are  of  cop|»er,  occurring  mostly  as  huge 
pockets  of  sulphide,  but  the  Bwaua  Mkubwa  mine  is  said  to  be  a  true  lode.  There 
are  many  quartz  reef  outcrops,  of  which  one  found  lately  is  believed  to  be  very  rich 
in  gold,  though  this  has  yet  to  be  proved.  Some  gold  there  is,  but,  except  j)erha[i6 
in  this  new  reef,  it  has  not  been  found  in  payable  quantities. 

'Thus  far  the  description  has  embraced  first  the  granite  country  between  the 
Zambezi  and  Luangwa  rivers  from  Tete  through  Fort  Jameson  to  lat.  13°;  then, 
crossing  the  Luangwa  on  lat.  15°,  it  goes  from  the  Lusenfwa  river  north-east¬ 
wards  along  the  Machinga  schists  as  a  wide  strip  up  to  lat.  10°,  where  it  comes 
to  the  granites  again  on  the  north,  and  (lasses  eastward  from  these  to  the  Tan¬ 
ganyika  sandstones ;  then,  turning  southwards,  it  comes  through  the  Bangweulu 
country  and  over  the  Gongo-Zambezi  watershed  to  the  high  land  between  this  and 
the  Kafue  river.  There  remain  to  be  described  the  Luangwa  valley  and  the  ridge 
between  it  and  Lake  Nyasa. 

The  spur  between  the  Luangwa  and  Nyasa,  north  of  Fort  Jameson,  is,  like  the 
country  to  the  south  of  that  place,  mostly  granite,  with  some  Archaean  schists  up  to 
as  far  north  as  Mount  Waller,  and  after  this,  near  the  lake,  are  granite  and  schists 
again.  Between  Mount  Waller  and  Fort  Hill  over  the  Nyika  plateau  is  probably 
one  of  the  most  interesting  parts  geologically  in  North-Eastern  Rhodesia,  for  there 
are  to  be  seen  the  old  schists  and  granite,  the  Mount  Waller  sandstones,  Drum¬ 
mond's  beds,  which  Mr.  Moure  says  lie  unconformably  on  them,  and  a  series  of 
other  rocks,  remnants  of  which  show  in  the  Luangwa  valley  and  on  the  Lusenfwa 
and  Lukashashi  rivers,  and  again  near  the  Zambezi  as  far  down  as  Tete.  I  have 
made  but  one  too  short  trip  into  this  country,  from  Mirongo  across  the  Luangwa 
to  Katumbi’s  on  the  Luumbu  river,  and  so  only  touched  the  southern  etlge  of  it. 
Between  the  Luangwa  and  Luumbu  rivers  near  Katumbi’s  is  a  ridge  of  hills  1500 
feet  in  height  at  this  place,  but  rising  higher  further  north.  At  their  base  in  the 
Luumbu  river  are  grey,  compact,  and  somewhat  sandy  limestones,  which  on  fracture 
show  a  sheen  of  refli-cted  light  from  minute  crystallization.  Above  these  limestones, 
and  at  first  sight  almost  indistinguishable  from  them,  is  a  very  fine  ripple-marked 
grey  sandstone,  almost  a  shale,  which  is  followed  by  a  coarse,  gritty  arkose,  and 
this  by  pinkish  sandstones  containing  uc&rsional  very  hard,  compact,  calcareous 
]iatches,  which  weather  out  of  the  ruck  and  break  with  an  almost  conchoidal 
fracture ;  on  the  top  are  fine  pink  ripple-marked  sandstones,  which,  like  the  lime¬ 
stone  at  the  base,  have  a  dip  of  10°  to  the  north-west. 

Across  the  Luumbu  river,  that  is  eastward,  and  in  places  showing  in  its  bed, 
are  granite  gneiss  and  schists,  which  extend  to  the  Nya.sa  watershed,  and  separate 
these  sandstones  at  this  point  (1  have  not  seen  further  north)  from  those  at  Mount 
Waller.  I  do  nut  know  the  Mount  Waller  rucks,  but  these  Luumbu  strata  do  not 
corresjHjnd  with  the  description  of  them,  and  they  are  altogether  imlike  the 
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Tanganyika  sandstunes,  which,  as  far  as  1  have  been  able  to  see  or  hear,  contain  no 
lime  whatever.  From  the  foot  of  these  sandstone  hills  westward  on  the  lowland 
towards  the  Luangwa  are  thin  strata  of  light  grey  limestone  and  fine  grey  shale-like 
sandstones,  and  above  them  a  soft,  rather  coarse  sandstone  containing  angular 
fragments  of  felspar,  the  ground  over  them  being  covered  with  water-worn  pebbles 
of  quartzite.  Near  the  Luangwa  is  the  alluvial  deposit  in  which  the  river  flows, 
and  across  this  the  first  rock  met  with  is  granite,  on  which  are  the  Hachinga  schists ; 
lying  against  these,  in  a  deep  hollow  200  to  300  feet  above  the  river,  is  a  bed  of 
hard  conglomerate,  with  quartzite  pebbles,  which,  though  I  did  nut  see  the  lime¬ 
stone  there  nor  the  conglomerate  at  Luunibu,  lies,  as  I  saw  later,  in  patches  above 
the  limestone.  These  thin  strata  of  lime  and  sandstone  in  the  low  land  east  of  the 
Luangwa  have  the  same  dip  and  strike  as  those  in  the  Luumbu;  but  there  is 
probably  much  faulting*  between,  and  they  are  the  same  as  the  rather  thicker 
beds  at  the  base  of  the  hills  there.  Except  in  their  thickness,  they  are  indistin¬ 
guishable  from  them,  and  the  coarse  sandstone,  with  felspar  fragments,  represents  the 
arkuse  of  the  Luumbu,  so  that  all  the  other  strata  which  lay  above  them  have  here 
disappeared. 

Travelling  now  down  the  Luangwa  valley,  it  will  be  remembered  that  the  hills 
(the  Machinga)  on  the  right  are  granite  and  schists ;  on  the  left,  granite  and  gneiss 
and  schists,  which  are  possibly  older  than  those  of  the  Machinga.  The  low  land 
between  is  principally  deep  alluvial  soil,  but  occasionally  spurs  run  out  into  it  as 
far  as  the  river,  and  the  river  at  times  meanders  near  in  to  the  hills.  At  the  base 
of  these  low  foothills,  in  the  streams  which  have  cut  through  them  to  the  main 
river,  are  constantly  to  be  seen  the  thin  strata  of  grey  limestone,  overlain  by  coarse 
gritty  sandstone,  which  again  is  occasionally  arkose ;  and  the  ground  above  them  is 
almost  always  strewn  with  well-rounded  pebbles  of  quartzite.  A  little  higher  up 
these  hills,  in  the  more  protected  gulleys,  are  patches  of  horizontal  strata  of  sand¬ 
stones,  generally  red,  which  reach  in  places  500  feet  above  the  river,  and  lie  on  the 
schists  or  directly  on  the  granite;  the  base  of  a  stratum  is  often  a  conglomerate 
changing  to  sandstone,  to  be  conglomerate  again  at  the  bottom  of  the  next.  In  some 
places  these  sandstones  are  but  small  remnants  clinging  to  the  hillside ;  at  others, 
where  the  cross-valleys  are  wider  and  shallow,  they  show  far  from  the  foothills,  and 
cover  an  area  of  a  few  miles ;  but  more  than  500  feet  above  the  river  I  have  not 
come  across  them,  though  if  they  were  deposited  here  to  the  thickness  they  exist 
at  the  Luumbu,  they  should  be  found  1000  feet  higher,  and  would  not  then  reach 
within  1200  feet  of  the  top  of  the  Machinga.  Continuing  down  the  river,  the  same 
phenomena  show — pebble-covered  plains,  with  the  certainty  almost  of  the  grey 
limestone  beneath,  and  occasionally  harder  sandstones  on  the  hillsides — until  at 
14}°  S.  lat.  the  hills  close  in  on  the  river  and  form  a  rather  narrow  passage,  in  which 
no  rocks  but  gneiss  and  schists  are  seen.  Further  down,  when  the  valley  broadens 
out  again  at  the  Lusenfwa,  and  up  this  and  the  Mlembo  and  Lukasliashi  rivers, 
still  on  low  ground,  the  same  sandstone  and  limestone  again  appear,  but  in  much 
greater  abundance,  with  the  same  pebble-covered  areas,  and  with  much  silicified 
wood.  At  the  Zambezi,  above  Feira,  I  hear  are  the  same  rocks;  I  have  not 
had  a  chance  yet  to  see.  Crossing  over  from  the  Lusenfwa  westwards  towards 
Tete,  I  found  occasional  fragments  of  the  same  grey  limestone,  not  much  above  the 
Zambezi ;  and  at  Tete,  as  has  already  been  said,  the  Zambezi  flows  over  a  coarse 


•  I  measured  the  dip  at  six  well-exposed  outcrops  over  a  distance  of  15  miles,  going 
south-eastwards  to  the  Luumbu,  as  15°,  25°,  15°,  12°,  10°,  and  1(1°,  with  a  south-west 
strike  turning  to  south.  Without  faulting,  a  dip  of  15°  over  the  distance  would  give  a 
thickness  of  over  20,000  feet. 
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gritty  Mndstunc,  which  is  indistiDguishable  from  that  in  the  Lnangwa.  Near  the 
sandstones,  coal  has  been  found  at  Tete;  it  is  known  near  Mount  Waller  and 
further  north  on  the  Songwe ;  lately  I  am  told  it  has  been  discovered  in  the 
Luumbu.  It  exists  in  the  Lukashashi  and  Lusenfwa  rivers,  and  there  can  be  little 
doubt  that  the  sandstones  with  it  are  those  which  contain  the  coal-seams  south  of 
the  Zambezi,  with  some  of  the  Forest  sandsUmes  above  them ;  and  in  the  deep 
valley  of  the  Luangwa  they  seem  to  have  been  deposited  when  this  was  a  narrow 
arm  of  the  sea  or  lake  in  which  all  these  strata  were  laid  down,  and  the  valley  has 
now  been  a  second  time  eroded.  Among  these  rocks  are  none  of  the  interbedded 
lavas  of  the  forest  sandstones  of  the  south,  but  there  are  in  the  Luangwa  many 
copious  hot  springs,  the  water  issuing  at  a  temperature  of  178°  to  183°,  au<l  having 
in  solution  silica  and  the  sulphates  of  both  lime  and  soda. 

Taking  a  general  view  of  the  foregoing  sketch,  it  will  be  seen  that  the  eastern 
half  of  the  country  is  formed  of  granite  and  schists,  the  granite  on  the  east  and  north 
being  Itare,  or  only  occasionally  covered  by  remnants  of  the  schists,  while  these 
schists  further  west  are  much  more  abundant,  with  the  granite  constantly  showing 
through  them.  Running  through  the  middle  of  this  area,  from  north-east  to  south¬ 
west,*  is  the  deep  narrow  valley  of  the  Luangwa,  at  the  bead  of  which,  in  the 
highest  land  in  the  country,  are  the  Mount  Waller  sandstones  and  the  coal- 
measures  of  Southern  Rhodesia  (possibly  these  are  identical)  of  Permian  age;  on 
lower  ground  lying  unconformably  t  on  these  are  Drummond’s  Triassic  beds;  and  all 
down  the  valley  are  the  remains  of  more  recent  rocks,  the  Forest  sandstones,  which 
in  the  low  Zambezi  valley  overlie  the  coal-measures  and  extend  into  the  very  high 
land  of  Southern  Rhodesia. 

In  the  western  half  of  the  country  are  seen — first,  in  the  high  land  to  the  north¬ 
west,  a  large  area  covered  by  the  Tanganyika  sandstone  in  places  up  to  3000  feet 
thick,  without  coal  and  without  lime,  separated  by  nearly  100  miles  of  granite  and 
schists  from  the  sandstones  of  the  Luumbu,  and  in  what  way  related  to  them  is  yet 
to  be  ascertained ;  next,  in  the  south-east  an  area  of  crystalline  limestones,  much 
folded,  and  isolated  from  the  rocks  of  the  east  by  50  miles  of  granite,  and  bordered 
api>arently  on  the  south  by  the  mass  of  granite  which  passes  through  Kalomo,  in 
North-Western  Rhodesia,  so  that  if  they  are  not  entirely  surrounded  by  granite, 
their  relation  to  the  other  rocks  of  the  country  must  be  found  by  tracing  them 
round  to  the  west. 


Before  the  paper,  the  President  said :  Mr.  Wallace,  who  prepared  the  iiaper  to 
be  read  to-night,  is  not  here;  be  is  in  Africa  still  at  his  post.  He  is  not  unknown 
to  our  Society,  because  some  years  ago  be  contributed  a  very  excellent  pa[)er  on  the 
same  region  of  the  world  that  will  be  discussed  to-night — the  Tanganyika  plateau. 
I  would  esp.cially  draw  attention  to  the  fact  that  he  for  the  first  time  explored  Lake 
Rukwa.  Sir  Harry  Johnston  and  two  or  three  other  explorers  had  visited  Lake 
Rukwa,  buthad  not  explored  it.  Mr.  Wallace  at  that  time  was  visiting  the  country 
fur  the  purposes  of  shooting  and  travelling  generally.  Since  then  he  has  become 
chief  surveyor  to  the  British  South  Africa  Company  in  North-Eastern  Rhodesia, 
and  in  the  performance  of  his  duties  he  has  travelled  over  this  plateau  and  the 
surrounding  country.  The  paper  will  be  read  by  Mr.  Otto  Beringer,  who  is 


•  This  is  the  general  strike  of  all  the  strata,  and  it  may  be  noticed  that  the  con¬ 
tinuation  of  the  line  of  the  Luangwa  valley  goes  straight  up  the  Zani>)ezi  to  Wankie’s 
coalfields  and  to  near  the  Victoria  falls. 
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aKsiBUim  burveyur  in  North-Eastern  Rhodesia,  and  who  himself  has  dune  guod 
geographical  work.  He  has  been  out  there  for  some  fifteen  years.  Eight  or  nine 
years  ^o  he  was  working  for  the  African  Trans-Continental  Telegraph  Comimny,  and 
in  doing  so  he  ran  a  line  of  survey  from  Nyasa  by  Tanganyika  up  to  Lake  Victoria, 
and  he  produced  for  our  Oeographical  Journal  an  admirable  map  of  the  country  he 
{Kissed  through.  1  ought  to  say  that  the  map  now  in  your  hands  and  a  more 
elaborate  map  which  will  ap{)ear  in  our  Journal  are  {practically  the  work  of  Mr. 
Beringer  himself. 

After  the  paper,  the  President  said  :  Mr.  Beringer  has  read  us  a  most  inte¬ 
resting  {)a{per,  and  I  rise  to  {propose  a  vote  of  thanks  to  both  himself  and  the  writer 
of  it.  That  pa{)er  closes  with  a  reference  to  the  Geodetic  Survey.  We  have 
present  with  us  to-night  Sir  David  Gill,  the  astronomer  royal  to  the  Ca{)e  for  the 
last  twenty-seven  years.  Last  spring  the  Geodetic  Survey  stood  in  great  risk  of 
coming  to  a  standstill  in  British  territory,  but  Sir  David  Gill  came  to  the  front, 
and  with  extraordinary  energy,  and  largely  through  Sir  George  Darwin  in  this 
country,  funds  were  raised — I  may  say  our  Society  contributed — and  the  Geodetic 
Survey  in  British  territory  went  on,  and  no  doubt  will  be  completed. 

Sir  D.VVID  Gill  :  I  was  not  aware  that  I  should  have  to  s{)eak  to-night,  and  had 
I  been  a  right-minded  official  I  should  have  insisted  on  notice.  Not  being  a  right- 
minded  official,  I  will  endeavour  to  say  a  few  words,  and,  in  the  first  place,  to  thank 
Mr.  Beringer  for  his  excellent  account  of  the  history  of  the  Geodetic  Survey  in 
Northern  Rhodesia.  The  fact  that  one  year  of  the  work  was  given  to  the  Boundary 
Survey,  of  which  there  was  immediate  need,  naturally  robbed  the  Geodetic  Survey 
of  one  year’s  work,  aud  the  famine  and  the  other  difficulties  which  arose  certainly 
hindered  very  much  indeed.  There  were  other  causes,  which  I  need  not  enter  into, 
which  have  led  to  the  non-completion  of  the  work  within  the  three  years  which  it 
was  originally  estimated  to  require.  So  far  the  measurement  of  the  arc  of  meridian 
has  been  carried  up  to  lat.  11°  30'  S.,  that  is  to  say,  to  about  here  (indicating  on 
map),  and  there  is  only  that  little  bit  to  do  to  take  it  up  to  Lake  'I'anganyika. 
Perhaps  I  may  be  excused  if  I  point  out  what  arc  the  great  objects  of  this  geodetic 
work.  It  was  commenced  in  1883,  carried  through  Ca{)e  Colony  and  Natal ;  from 
Natal  it  was  carried  through  the  Transvaal  and  the  whole  of  the  Orange  River 
Colony.  It  is  complete  to  the  Limpo{x>,  and  again  it  was  resumed  here  in  the 
neighbourhood  of  Gwelo.  Why  this  gap  arose  was  the  fact  that  it  was  necessary, 
for  the  purposes  of  the  British  South  Africa  Company,  to  make  a  part  of  the 
triangulation  not  purely  a  {part  of  the  geodetic  arc,  because  they  desired  the 
survey  to  begin  near  Bulawayo,  in  connection  with  the  survey  of  the  mining 
areas.  Accordingly  the  triangulation  in  Rhodesia  was  first  carried  from  Bulawayo 
eastwards  to  Gwelo  and  Iron  Mine,  and  then  Mr.  Rhodes  decided  that  it  should 
go  northwards  to  the  Zambezi,  and  afterwards  onwards  to  Tanganyika,  promising 
that  if  the  'I'ransvaal  did  bring  their  triangulation  along  the  30th  meridian  from 
Natal  to  the  Limpopo  (a  work  not  then  begun),  he  would  undertake  to  fill 
the  gap  from  Gwelo  to  the  Limpo{)0.  When  the  survey  of  the  'Pransvaal  had 
reached  the  Limpopo,  and  survey  o{>erations  in  the  Transvaal  were  on  the  point 
of  abandonment,  it  seemed  most  desirable,  before  the  surveyors  were  dismissed, 
to  complete  the  little  gap  between  Gwelo  and  the  Lim|Popo.  I  may  say  that 
the  Chartered  Com{pany  at  first  said,  “  No,  we  have  done  our  share ;  we  have 
done  enough.”  I  wrote  to  various  {people  in  England,  trying  to  get  them  to  press 
the  directors  of  the  Chartered  Company,  and  I  admit  they  have  been  very  good 
indeed,  and  they  said,  “  We  ought  to  be  hel{ped  in  this  great  scientific  matter.”  Sir 
George  Darwin  took  the  matter  up,  and  coaxed  the  British  Association,  the  Royal 
Geographical  Society,  and  the  Royal  Society,  and  several  private  individuals  to  give 
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Fon  luTKC  scale  niapH,  Mr.  E.  Stanford,  12,  13  and  14^  Long  Acre,  W.C.,  is  the  London 
agent ;  there  arc  also  provincial  agents  in  most  of  tlie  important  towns  of  Knghtml,  Scotland, 
aiiil  Irclnml.  I’ublicatirns  may  aho  be  ordered  througb  iinv  Ixwkseller.  For  all  eraall-acale 
maps,  Mr.  T.  Fisher  Uftwin,  1,  Adelphi  Terrace,  L-indon,  W.C.,  ia  the  wholesale  agent,  and 
he  supplies  the  various  retail  agents  and  bookstalls,  from  which  they  can  be  obtained. 

The  following  is  n  list  of  the  various  Ordnance  Survey  Majis  of  the  British  Isles  on  sale  to 
the  public,  together  with  the  juices: — 


tiiMOBo  15  782  miles  to  1-inoh  Scale.  •**'  *M^.‘on 

On  paper.  jipen. 

In  two  sheets,  unmounted.  Size  34J  X  24J  inches.  ».  d.  ,  ».  </. 


1.  Uuih'd  Kingdom.  In  two  sheets,  unmounted.  Size  34 J  X  24 J  inches.  ».  d.  , 

Eiich,  Price  j 

Mounted  as  a  wall  map,  10».  | 

Ditto,  with  moulding  and  roller,  IGs. 

10  miles  to  1-ineh  Scale.  | 

2.  Oreat  Britain,  engraved.  Printed  from  a  transfer  from  copper,  lati¬ 

tude  and  longitude  not  marked.  i 

(u)  Outline  edition  in  12  sheets,  water  in  blue.  Size  about  20  x  13 

inches.  On  j  aper . 10 

(b)  Hill  shaded  edition  in  8  sheets,  with  hills  in  l-rown,  roads  sienna 
and  water  blue.  (f4lieets(l  and  2^(3  and  4)  (.5  and  0)  (7 
and  8)  of  this  edition  are  combined.)  On  jjajier  ....  1  0 

•Ditto,  on  thin  paper,  folded  in  cover  or  unfolded . 10 

Sheets  specially  printed  f  >r  mounting  as  one  map,  togetlier  with  a  title 
sheet  and  marginal  lines.  Price  9s.  per  set. 

The  above  sheets,  mounted  on  holIand,to  form  one  map,  and  bound  with 
blue  ribbon.  Price  complete,  £1  Is. ;  or  with  moulding  and  roller, 

£1  10s. 

3.  Ireland,  engraved.  Latitude  and  longitude  marked. 

(a)  Outline  edition.  Size  about  30  x  27J  inches.  On  jiajicr  ..26 

(b)  Hill  shaded  eilitioii,  printed  from  a  traiirfer  from  co|)|K*r,  with 

hills  in  brown,  r.iads  sienna,  and  water  blue.  Ou  pajuir  .  .  2  6 

Ditto.  Mounted  on  hollaud,  and  bound  with  blue  ribbon.  Price  ,5s. ; 
ur  with  moulding  and  roller,  10s. 

4  miles  to  1-inoh  Scale. 

4.  England  and  Wales,  engraved  in  black,  latitude  and  longitude  marked, 

no  hill  shading  or  contours.  Size  22}  x  15  inches.  On  [taper  ..16 

5.  England  end  Wales,  engraved.  Printed  from  a  transfer  from  copper, 

hills  in  brown,  roads  sienna,  water  blue,  woods  green.  Size  22}  x  15 
inches. 

(a)  On  |in|tor . 16 

(b)  On  thin  [tajicr,  folded  in  cover  or  unfolded . 16 

6.  Scotland,  engraved.  Frinh-d  from  a  transfer  from  copjter,  with  water  in 

blue,  latitude  and  longitude  marked,  no  hill  shading  nr  contours. 

Size  18  X  12  inches.  On  paper . 10 

7.  Scotland,  engraved.  Printed  from  a  transfer  fromcopjxtr,  bills  in  brown, 

roads  sienna,  water  blue,  woods  green.  Size  18  x  12  inches. 

(a)  On  pajtcr . 10 

(b)  On  thin  jisjter,  foldol  in  cover  or  unfolded . 10 

8.  Ireland,  engraved.  Printed  from  a  transfer  from  copper,  with  water  in 

blue.  Size  18  x  12  inches.  On  paper . 10 

9.  Ireland,  engrave<l.  Printed  from  n  transfer  from  copjter,  hills  in  brown, 

roads  sienna,  water  blue,  wooils  green.  Size  18  X  12  inches 

(«)  On  jtajicr . 10 

(b)  On  thin  paper,  folded  in  cover  or  unfolded . 10 

10.  t'ounty  and  District  Maps  of  Great  Britain,  cheap  edition,  roads  in 

brown,  latitude  and  longitude  marketl,  on  thin  pajtcr  or  folded  in 

cover.  In  sheets.  Unmounted . 6d.  and  1  0 

Folded  in  cover . 9d.  and  1  0 

2  miles  to  1-inoh  Scale. 

11.  England  and  Wales,  photo-etched  on  copjter.  Printed  from  a  transfer 

from  copjter,  hills  and  contours  in  brown,  principal  roads  burnt 
sienna,  wooils  green,  water  blue,  latitude  and  longitude  marked. 

Size  18x12  inches. 

(a)  Folded  in  cover  or  unfolded . 10 

(b)  Combined  sheets  (various  sizes)  folded  in  cover  or  unfolded  .  1  6 
•  Xew  series  in  large  sheets.  Size  27  x  18  inches.  Folded  in  cover  or 

unfolded . 16 

1-lnch  Seale. 

12.  England  and  Wales,  outline,  contours  in  black,  latitude  and  longitude 

marked.  Size  18  x  12  inches.  On  paper . 10 

•  Publication  in  progrcts. 


ff 


ORDNANCE  SURVEY  MAPS. 


Price  p' 
On  paper. 

13.  England  and  Wales,  hills  hEMshured  in  brown,  latitude  and  Igngitude  a.  i. 

marked.  Size  18  x  12  inches.  On  paper . 10 

14.  Ditto,  hills  hachnred  in  black,  latitude  and  longitude  marked.  Size 

18  X  12  inches.  On  paper . 10 

15.  Ditto,  hills  haohured  in  brown,  contours  red,  roads  sienna,  water  blue, 

woi^s  green  (on  revised  edition),  magnetic  variation  shown,  latitude 
and  longitude  not  marked.  Size  18  x  12  inches.  On  thiu  paper, 

either  flat  or  folded  in  cover.  Single  sheets . 10 

Combined  sheets . 16 

New  Series  in  lirge  sheets.  Size  27  X  18  inches.  Flat  or  folded  in 

cover  (ill  course  of  prei>arutioii) . 10 

IG.  Scotland,  outline  and  contours  in  black,  latitude  and  longitude 

marked.  Size  24  x  18  inches.  On  paper . 1  G 

17. *Ditto,  bills  hachured  in  bntwn  or  black,  with  black  contours,  latitude 

and  longitude  marked.  Size  24  x  18  inches.  On  paper . 16 

18. *Ditto,  hills  hachurid  in  brown,  contours  red,  roads  sienna,  water  blue, 

woo<ls  green,  magnetic  variation  shown,  latitude  and  longitude  not 
marked.  Size  24  x  18  inches.  Ou  thiu  paper,  either  flat  or  foldcil 
in  covers . 16 

19.  Ireland,  outline,  not  contoured,  in  black,  latitude  and  longitude  marked. 

Size  18  X  12  inches.  On  paper . 10 

20.  Ditto,  outline,  not  contoured,  in  black,  latitude  and  longitude  marked, 

showing  couuty,  rural,  urban,  and  county  borough  boundaries  in  red. 

Size  18  X  12  inches . 10 

21.  Ditto,  hills  hachureil  in  black,  latitude  and  longitude  marked.  Size 

18  X  12  inches.  On  paper . 10 

22.  Ditto,  hills  hachured  iu  brown,  roads  sienna,  water  blue,  woods  green, 

latitude  and  longitude  not  marked.  Size  18x12  inches.  On  thin 

paper,  either  flat  or  folded  in  cover . 10 

2S.*Gombincd  maps  of  areas  round  certain  large  towns,  or  other  areas,  such 
as  the  New  Forest  and  Lake  District,  and  published  in  various  forms 
and  sizes.  These  maps  usually  show  outline  and  contour  in  black 

and  roads  in  brown.  In  sheets,  unmounted . 9<1.  to  1  6 

Folded  in  cover . It.  to  1  6 

6-Ineli  Seale. 

24.  Great  Uritain,  water  coloured  blue  or  back  lined,  contours  in  black, 

latitude  and  longitude  marked. 

Hcliozinoographed  or  photozinoographed.  Size  18  x  12  inches  ..10 
Engraved  or  photozincographed  (where  not  published  in  quarter 
sheets).  Size  36  X  24  inches . 2  6 

25.  Ireland,  engraved  or  heliuzinoographetl,  contours  in  black,  latitude 

and  longitude  not  markol.  Size  36  x  24  inches . 2  6 

iseg  Scale. 

26.  Houses  ruled  in  black,  water  blue  or  back  lined,  latitude  and  longitude 

not  marked.  Size  38  x  25}  inches . 3  0 

27.  Houses  red,  water  blue,  roads  brown,  latitude  and  longitude  not  marked. 

Unrevised  editions  only  coloured  iu  this  form.  Size  38  X  25}  inches. 

From  2s.  6<1.  to  23s.,  according  to  the  amount  of  colouring.  This 
form  is  gradually  la.dng  supersetlod  by  26. 

Town  Scales. 

28.  ^  scale,  houses  stippled.  Size  38  x  25} . 2  6 

29.  Ditto,  houses  ruled.  Size  38  X  25} . 2  6 

30.  Ditto,  houses  red,  water  blue,  roa<ls  brown.  Size  38  x  25J  inches.  From 

2s.  to  15s.,  according  to  the  amount  of  colouring.  Applies  to  un¬ 
revised  only. 

31.  S-feet  scale,  houses  stippled.  Revised.  Size  36  X  24  inches  ....  2  6 

Index  Maps. 

32.  Indexes  to  the  sheets  of  the  1-inch  scale  maps  of  England  and  Wales, 

Scotland,  and  Ireland,  scale  30  and  27  milcw  to  an  inch.  Sizes  about 
18  X  13  Inches . 0  2 

33.  t Index  to  the  sheets  of  the  6-inch  scale  map,  parishes  coloured. 

England  and  Wales.  Size  18  X  12  inches . 10 

Scotland.  Size  24  x  18  inches  . . 16 

84.tludex  to  the  sheets  of  the  1  ;  2.500  scale  map,  parishes  coloured. 

England  and  Wales.  Size  18  x  12  inches . . 

Scotlaud.  Size  24  x  18  inches . . 

35.  Noe.  33  and  34  are  identical  with  Nos.  12  and  16,  but  with  sheet  lines 
added,  printed  on  thin  paper,  and  coloured  to  show  civil  parishes. 
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1IB  £800,  and  the  Chartered  Company  promised  to  give  me  (xiund  for  pound,  and 
said,  “You  must  complete  it  for  £1600.”  Well,  I  hope  we  shall.  Captain  Gordon 
is  hard  at  work  upon  this  bit,  and  he  says  unless  he  is  eaten  by  lions  he  thinks  he 
will  get  through.  I  want  to  point  out  what  a  tremendous  thing  this  will  be.  When 
we  have  got  to  Cairo,  we  have  only  to  go  round  that  little  bit  of  the  Mediterranean, 
and  that  carries  the  work  directly  to  Struve's  arc  on  the  30th  meridian  from 
Turkey  up  to  the  North  Cajie,  so  that  we  shall  have  a  complete  arc  of  105°, 
the  longest  arc  measurable  on  the  face  of  this  globe.  It  is  a  very  great  work, 
a  work  of  extreme  importance  to  geodetic  science,  and,  of  course,  of  extreme 
im]iortance  to  geogra]>hy.  We  shall  have  this  backbone  of  solid  triangulation 
sure  and  certain  within  the  accuracy  that  man  is  capable  of  obtaining  as  a 
basis  for  all  future  maji  work,  which  will  relieve  us  from  those  tremendous 
uncertainties  which  too  often  beset  the  work  of  travellers  and  map-makers.  1  ask 
for  the  sympathy  of  you  all,  and  of  the  Geographical  Society,  in  helping  me  to  get 
this  great  work  completed.  I  may  add  that  the  work  has  already  been  begun  under 
t'aptain  Lyons  in  Egypt,  and  that  the  British  Government  has  already  started  the 
work  of  reconnaissance  for  a  ))art  of  the  arc  immediately  north  of  Lake  Tanganyika. 
The  Berlin  Academy  of  Sciences  has  already  approached  the  German  Government, 
urging  that  the  work  be  taken  up  through  German  East  Africa  from  north  to  south 
of  Lake  Tanganyika,  and  so  joining  the  British  work  about  to  be  commenced  north 
of  Tanganyika.  It  is,  therefore,  of  the  utmost  imp<jrtance  that  the  arc  be  carried  from 
lat.  1H°  S.  to  the  southern  end  of  Lake  Tanganyika.  I  won’t  promise  you  that  I 
shall  never  come  back  and  ask  the  Royal  Geographical  Society  for  more  money. 
But  I  may  say  the  British  South  Africa  Company  owes  a  debt  to  the  promise  and 
the  memory  of  its  great  founder,  Cecil  Rhodes,  who  said  to  me,  “  1  will  see  that  arc 
of  meridian  carried  out.”  And  although  they  have  respondetl  nobly,  I  am  sure  we 
shall  do  all  we  can  to  hel])  them,  and  I  hope  they  will  not  consider  that  all  their 
responsibility  is  already  fulfilled. 

The  Pkksident  :  1  think  we  might  now  hear  the  Chartered  Company.  Sir 
Lewis  Michell  is  here  to-night,  whom  you  all  know  by  name  as  having  been, 
I  forget  for  how  long,  the  guiding  spirit  of  the  Chartered  Company  in  London. 

Sir  Lewis  Michell  :  I  am  not  going  to  detaiu  you  with  a  long  speech  to-night, 
but  I  think  we  are  very  much  indebted  to  Mr.  Wallace  for  having  prepared  this 
very  interesting  i>aper  for  us.  Personally,  I  am  always  glad  to  acquire  information, 
or  to  see  my  friends  acquire  information,  and  more  especially  is  that  the  case  w^en 
the  information  relates  to  any  portion  of  that  vast  empire  which  we  are  sometimes 
accused  of  having  built  up  in  a  fit  of  absence  of  mind.  The  portion  dealt  with 
to-night  is  quite  an  outlying  post  of  the  empire,  and  almost  unknown  ;  but  thanks 
mainly,  1  think,  to  the  members  of  this  Society,  the  Dark  Continent  is  dark  no 
longer.  It  jierhaps  was  never  so  black  as  it  was  painted.  But,  in  any  case,  it 
is  now  getting  less  dark  than  it  was;  the  clouds  are  rising  and  the  shadows  are 
vanishing,  and  we  shall  soon  know  all  that  is  to  be  known  about  the  heart  of 
Africa.  I  dare  say  many  in  this  room  will  remember  the  interest  with  which  they 
read  the  memorable  books  of  Stanley,  in  which,  amongst  other  things,  he  talked 
with  the  greatest  respect  of  that  mysterious  river  the  Luapula,  and  here  to-night 
comes  Mr.  Wallace  and  talks  of  the  Luapula  as  if  it  were  a  mere  ordinary  w  ater¬ 
way,  like  the  Thames  at  London  Bridge.  And  this  persistence  in  travel  is 
what  is  gradually  contracting  the  horizon  of  Africa,  and  making  us  in  this  country 
know  all  about  it.  Now,  I  venture  to  think  that  the  time  is  approaching  when 
the  portion  of  Northern  Rhodesia  which  has  been  dealt  with  to-night  will  prove 
of  very  great  value.  In  the  first  place,  1  notice  that  Mr.  Wallace  dwelt  very 
rightly  upon  the  fact  of  its  being  high  plateau  land.  Now  that,  I  think,  is  of 
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enormous  importance.  It  would  be  criminal  to  tempt  people  from  this  country  to 
go  to  the  malarial  swamps  and  rivers  of  some  portions  of  Africa.  But  a  country 
that  possesses  thousands  of  square  miles  of  high  plateau  Lind  in  the  heart  of  Africa 
is  a  very  vsduable  possession  indeed,  and  the  day  will  come  when  the  inhabitants  of 
these  crowded  isles  may  be  glad  to  go  to  a  country  like  that  and  make  it  their  home. 
That  was  the  dream  of  Mr.  Rhodes’s  life.  What  will  finally  induce  them  to  do  so  is 
not  for  me  to  say.  I  should  not  like  to  hint  that  it  may  be  caused  by  the  pressure 
of  the  rates,  but  in  any  case  we  may  reasonably  expect  that  before  many  years  are 
over  that  elevated  plateau  which  extends  over  almost  the  whole  of  Rhodesia,  both 
north  and  south  of  the  Zambezi,  will  be  populated  by  white  inhabitants.  I  believe 
that  the  settlers  will  gradually  acquire  what  Mr.  Rhodes  called  “more  homes” 
there,  and  in  that  way  the  territory  in  the  long  run  will  be  of  inestimable  bene6t  to 
the  mother  country.  With  regard  to  the  Geodetic  Survey,  I  do  not  feel  at  all 
qualified  to  speak,  especially  after  the  astronomer  royal  at  the  Gape  has  spoken  to  you 
to-night.  I  will,  therefore,  only  say  this — ^that  the  Chartered  Company  in  its  various 
surveys  has  altogether  spent  a  matter  of  between  £25,000  and  £30,000,  and  it  has 
done  its  best  to  forward  the  objects  which  scientific  men  like  Sir  David  Gill  have 
so  much  at  heart.  We  have  played  our  part,  we  have  done  our  best  so  far  as  means 
will  permit,  and  I  hope  Sir  David  Gill  will  live  to  see  that  arc  of  the  meridian  fully 
surveyed  and  determined. 

The  Pbesident  :  I  will  now  call  upon  Mr.  Wilson  Fox,  who,  as  secretary  of  the 
Chartered  Company  for  many  years  past,  has  been  more  closely  connected  with 
Rhodesia  than  any  living  person  since  Mr.  Rhodes’s  death. 

Mr.  H.  Wilson-Fox:  1  feel  I  may  claim  your  indulgence  this  evening  if  I  say 
a  few  words,  because,  during  the  many  years  I  have  been  a  constant  attendant  at 
these  meetings,  I  have  never  previously  had  the  honour  of  addressing  you. 

I  will  not  attempt  to  speak  to  you  about  these  extraordinarily  interesting  rivers, 
plains,  swamps,  and  mountains  which  Mr.  Wallace  and  Mr.  Beringer  have  had  the 
good  fortune  to  visit.  The  only  reason  I  wish  to  say  a  few  words  to-night  is  this. 

I  am  most  profoundly  impressed  with  the  great  work  which  is  carried  out  by  men 
like  my  friend  Mr.  Wallace.  All  of  you  who  have  htul  the  honour  of  meeting  him 
will  know  that  he  is  one  of  the  most  modest,  one  of  the  most  unassuming,  and,  at 
the  same  time,  one  of  the  most  clever  and  earnest  workers  in  the  field  of  geographical 
research.  Mr.  Wallace  and  Mr.  Beringer  are  daily  engaged  in  doing  this  work,  with 
the  assistance  of  a  large  staff  of  willing  helpers.  These  helpers  are  men  whose  names 
none  of  you  will  probably  ever  hear.  Most  of  them  are  district  officers,  who  with 
their  compasses  or  their  plane-tables  are  filling  in  the  gaps  of  the  British  Empire. 
Their  work  is  typical  of  the  work  which  is  making  this  great  Empire.  It  has  been 
the  most  interesting  thing  to  me  year  after  year  to  watch  the  process  of  filling  in  the 
gape  in  the  maps,  which  at  one  time  were  covered  with  only  a  few  dotted-in  rivers, 
but  which  now  are  gradually  assuming  form,  and  one  begins  to  speak  quite 
familiarly  of  places  of  which  a  few  years  ago  one  had  never  heard.  That,  I  think, 
is  great  work,  and  it  is  not  the  least  important  work  of  the  British  South  Alrica 
Company  with  which  I  have  the  honour  to  be  connected.  That  company  in  a  few 
short  years  has  carried  forward  quietly  and  successfully  a  policy  of  which  we  hear 
a  good  deal  elsewhere  in  Africa,  but  not  always  with  the  same  results,  a  policy  of 
peaceful  penetration.  The  chartered  territories  have  neighbours  on  two  sides  which 
are  governed  by  the  methods  of  Crown  Colony  government.  Now,  I  do  not  wish  to 
be  severe  on  Grown  Colony  government,  but  I  must  state  the  fact  that  in  no  Crown 
Colony  territories  which  are  adjacent  to  Rhodesia  is  there  a  single  mile  of  railway  or 
telegraph  which  has  not  been  constructed  through  the  instrumentality  of  the  British 
South  Africa  Company.  The  British  South  Africa  Company  has  had  to  supply 
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both  the  railways  and  the  telegraphs  for  the  neighbouring  territories  as  well  as  for 
its  own.  That  is  a  significant  fact,  and  one  on  which  we  should  all  do  well  to 
ponder.  Then  with  regard  to  this  matter  of  the  Geodetic  Survey.  I  can  only  hope 
that  Sir  David  Gill — and,  if  I  may  say  it  without  offence,  he  is  a  sturdy  beggar — will 
be  as  successful  with  the  Imperial  Government  as  he  has  been  with  the  British  South 
Africa  Company.  And,  as  Sir  David  has  given  away  the  secret  history  of  his 
negotiations  with  the  Chartered  Company,  I  should  like  to  add  one  fact  he  has 
omitt4>d,  and  that  is  that  after  inducing  the  directors  to  put  pound  for  pound  into  the 
survey,  he  still  was  not  satisfie<l.  He  immediately  wrote  a  letter  asking  if  they 
would  not  carry  the  men  and  the  stores  for  the  survey  free  on  the  railway.  I  hope 
Sir  David  will  apply  these  methods  to  the  Imperial  Government,  and  with  the  same 
success. 

The  Prksioknt:  I  will  now  ask  Mr.  Goode,  the  secretary  to  the  North- 
Eastern  Khotlesia  Administration,  to  say  a  few  words,  because  he  has  lived  on 
the  spot. 

Mr.  Goode  :  It  is  a  great  pleasure  to  have  had  the  opportunity  of  hearing  Mr. 
Wallace’s  interesting  paper  read  at  this  meeting,  and  to  join  in  the  appreciation  of 
the  record  of  scientific  work  already  accomplished  in  North-Eastern  Rhodesia  by 
Mr.  Wallace,  and  those  who  have  assisted,  in  the  direction  in  which  so  much 
practical  and  stimulating  encouragement  has  always  been  received  from  your  Society. 
We  hope  soon  to  be  able  to  add  to  the  information  available  about  the  topography 
and  geology  of  the  country,  the  results  of  the  Geodetic  Survey,  which,  as  you  have 
heard,  owes  its  inception  to  Sir  David  Gill,  to  whom  we  in  North-Eastern  Rhodesia 
are  so  much  indebted  in  many  ways  for  ready  help  and  kindly  advice.  North-Eastern 
Rhodesia  is  proving  itself  a  locality  of  singular  interest  also  in  its  natural  history. 
Mr.  Neave,  who  was  attached  to  the  Geodetic  Survey  as  naturalist  and  spent  two 
years  in  the  country,  has  been  able  to  obtain  a  very  large  and  excellent  series  of 
specimens  of  mammals,  birds,  fishes,  insects,  and  so  forth,  which  will  be  seen  at  the 
Natural  History  Museum  and  the  Manchester  Museum.  In  reference  to  the  pre¬ 
diction  made  by  Mr.  Wallace  in  his  paper  that  in  the  dense  patches  of  the  tropical 
forest  some  species  would  be  found  belonging  to  the  forest  country  of  the  Congo,  I 
think  it  is  very  interesting  to  know  that  among  the  collection  of  birds  brought 
home  by  Mr.  Neave  there  were  several  distinct  West  African  species  totally 
nnexjrected  by  the  authorities  of  the  Natural  History  Museum.  When  the  account 
of  Mr.  Neave’s  work  is  published,  I  feel  sure  that  it  will  be  clearly  shown  that  there 
is  a  great  field  for  further  discovery  in  this  direction.  From  the  figures  given  by 
Mr.  Wallace  in  his  paper,  it  must  be  strikingly  evident  that  certain  districts  of  the 
country  are  extremely  sparsely  populated,  and,  considering  the  large  area  of  the 
territory,  the  total  population  is  small,  so  small  almost  as  perhaps  to  give  ground  for 
reasonable  doubt  as  to  the  ]x)ssibility  of  the  population  being  able  to  supply  sutlicient 
labour  for  future  industrial  development.  I  think,  however,  that  this  smallness  of 
population  may  be  attributed  in  no  small  measure  to  the  comparatively  recent 
unrestricted  and  sanguinary  activity  of  certain  predatory  tribes,  such  as  the  Angoni 
and  the  Awemba,  and  to  the  decimating  ravages  of  small-pox.  Under  a  sympathetic 
administration,  there  is  no  doubt  the  population  is  now  steadily  and  in  some  cases 
rapidly  increasing.  Relieved  from  the  fear  of  home  attacks,  thp  young  and  enterpris¬ 
ing  native  of  some  position  can  now  start  out  and  make  a  new  village  for  himself 
with  merely  the  small  nucleus  of  his  own  family  and  perhaps  a  few  dependents. 
This  is  occurring  in  some  districts  almost  daily,  and  it  has  exercised  and  must  con¬ 
tinue  to  exercise  a  very  stimulating  effect  on  the  birth-rate.  Small-[)OX,  though 
it  is  impossible  to  say  that  it  can  be  utterly  stamped  out  or  exterminated,  is 
controlled  by  Government  measures,  and  can  never  claim  the  number  of  victims 
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it  used  to  claim  in  the  days  before  the  establishment  of  the  Chartered  Company's 
administration.  I  am  afraid  I  have  nothing  of  any  scientiSc  value  to  add. 

The  PaBsiDENT  :  I  do  not  know  if  any  Fellow  present  would  like  to  address  the 
Society ;  if  nut,  I  will  put  the  vote  of  thanks  I  propoeed  to  both  the  reader  and 
wriU  r  of  the  jtaper. 


IRRIGATION  IN  THE  UNITED  STATES:  ITS  GEOGRAPHICAL 
AND  ECONOMICAL  RESULTS. 

By  JOHN  H.  BEACOM.  Major  U.S.  Army. 

Science,  in  all  probability,  made  its  first  great  contribution  to  the  wealth 
of  nations  by  creating  oases  in  the  desert. 

Under  the  influence  of  scientific  irrigation,  the  barren  plains  drained 
by  the  Tigris  and  Euphrates  became  so  wonderfully  productive  that  for 
many  generations  they  constituted  the  richest  jKissession  of  the  Powers 
that  swayed  the  East — of  Nebuchadnezzar,  of  Cyrus,  and  of  Alexander. 
Opis,  Bagdad,  Ctesiphon,  Selucia,  and  Babylon  grew  up  in  these  valleys 
and  became  famous  for  their  wealth  and  luxury.  But  all  these  cities, 
with  the  exception  of  Bagdad,  perished  long  ago,  and  the  plain  on  which 
they  stood  is  again  a  desert.  A  similar  fate  befell  the  cities  of  Seistan 
and  of  many  other  places  that  were  dependent  upon  irrigation. 

If  we  turn  from  Asia  to  the  so-called  New  World,  wo  find  remains  of 
irrigation  works  that  were  as  well  built,  as  extensive,  and  as  old  as  those 
we  have  mentioned  ;  and  apparently  the  people  who  manned  them  were 
as  numerous  and  as  prosperous  and,  in  the  end,  as  unfortunate  as  those 
who  dwelt  by  the  Tigris  or  the  Helmand. 

It  would  be  interesting,  and  not  wholly  out  of  place  in  a  paper  on 
this  subject,  to  consider  how  man  has  lieen  affected  by  the  conditions  of 
life  in  irrigated  districts — by  its  certainty  as  compared  to  the  uncertain¬ 
ties  in  the  life  of  the  agriculturist  who  looks  to  the  wandering  clouds 
to  water  his  land  ;  by  its  fixity,  its  narrowness,  and  its  monotony.  But 
is  it  not  evident,  without  going  very  deeply  into  the  history  of  irriga¬ 
tion,  that  such  an  environment  would  tend  to  make  a  man  less  self- 
reliant?  Would  it  not  unfit  him  to  resist  the  inroads  of  men  from  the 
mountains  or  from  the  waterless  plains  where  the  precarious  conditions 
of  life  develop  courage  and  individuality  ?  Would  it  not  in  time  unfit 
him  to  resist  the  encroachments  of  the  desert,  which,  like  man,  is  ever 
anxious  to  add  to  its  dominions  ? 

I  have  no  doubt  that,  if  the  history  of  the  great  irrigation  areas  in 
Asia  Minor,  Turkestan,  India,  Egypt,  and  in  the  western  parts  of  North 
and  South  America  were  fully  known,  we  should  discover  some  interest¬ 
ing  parallels  in  the  history  of  the  peoples  who  became  masters  and  then 
slaves  in  those  widely  separated  regions,  and  that  we  should  be  justified 
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in  conoluding  that  the  conditions  surrounding  the  irrigation-agriculturist 
are  bound  in  time  to  convert  him  into  a  serf.* 

We  may  not  all  be  of  one  mind  as  to  the  influence  of  irrigation  on 
society,  but  we  all  know  that  the  spirit  of  the  desert  has  been  able 
frequently  to  again  make  desolate  large  areas  which  for  a  long  period  of 
time  man  has  made  to  yield  an  abundant  harvest.  We  know,  also,  that 
the  various  peoples  who  to>day  inhabit  such  remnants  of  these  ancient 
systems  as  are  still  irrigated  are  all  under  a  species  of  bondage  to  men 
who  have  developed  under  a  totally  different  environment. 

Whatever  the  cause,  there  is  no  doubt  that  agriculture  by  irrigation 
was  on  the  wane  for  many  centuries  both  in  the  old  and  the  new  world. 
But  now  suddenly  there  has  come  a  great  awakening,  and  schemes 
more  comprehensive  than  those  of  Nebuchadnezzar  or  the  Pharaohs  of 
the  Twelfth  Dynasty  are  to  be  carried  out  in  this  wonderful  moment 
of  time  in  which  we  are  living. 

In  the  valley  of  the  Nile  there  are  projects  affecting  regions  lying 
thousands  of  miles  above  the  Delta  of  that  river.  In  northern  India 
some  millions  of  acres  are  to  be  added  to  existing  areas  under  irrigation. 
It  is  even  proposed  to  renew  the  struggle  with  the  desert  in  Asiatic 
Turkey  and  Seistan.  In  the  United  States  and  Canada  they  are  building 
works  to  irrigate  larger  areas  than  are  under  irrigation  in  any  of  the 
above-named  countries. 

And  who  is  it  that  is  doing  all  this  ?  Is  it  a  people  that  have  been 
sitting  by  irrigating  ditches  for  some  centuries?  Not  at  all.  It  is  the 
great  wandering  race — the  Anglo-Saxon. 

Of  all  these  great  schemes,  we  are  specially  concerned  to-night  only 
with  those  that  lie  within  the  limits  of  the  United  States. 

Irrigation  and  drainage,  while  designed  to  remedy  evils  that  are 
opposite  in  character,  have  the  common  object  of  adding  to  the  agri¬ 
cultural  area  of  the  country,  and  both  are  now  coming  very  much  to  the 
front  in  America.  It  is  estimated  that  as  large  an  area  can  be  reclaimed 
by  drainage  in  the  humid  regions  east  of  the  100th  meridian  of  longitude 
as  can  be  reclaimed  by  irrigation  in  the  arid  and  semi-arid  regions  west 
of  that  meridian.  Moreover,  the  density  of  population  and  the  price  of 
land  in  the  eastern  half  of  the  country  has  reached  the  point  where 
irrigation,  notwithstanding  the  humidity,  begins  to  pay  just  as  it  has 
done  in  some  of  the  humid  districts  of  Europe.  Consequently,  in  the 
eastern  half  of  the  country,  both  irrigation  and  drainage  will  receive 
considerable  attention  during  the  coming  years,  but  I  shall  confine  my¬ 
self  to  the  irrigation  areas  of  the  arid  and  semi-arid  states,  and  shall  con¬ 
sider  drainage  only  as  a  necessary  adjunct  to  irrigation. 

A  century  ago  it  was  generally  believed  that  the  semi-arid  and  arid 


•  See  pp.  8  and  9,  ‘  Tibet  and  Turkestan,’  by  Oscar  T.  Croaby.  Published  by  G.  P. 
Putnam’s  Sons. 
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plains  stretching  far  to  the  east  and  to  the  west  of  the  Rocky  mountains 
were  unfitted  for  the  habitation  of  man.  It  was  believed  that  the  tide 
of  emigration,  which  was  then  moving  westward  from  Europe,  might 
eventually  reach  the  eastern  edge  of  this  so-called  desert,  but  could  pro¬ 
ceed  no  further ;  but  so  many  were  the  men  that  came  with  that  tide, 
and  so  great  was  their  hunger  for  land,  and  so  liberal  were  the  pro¬ 
visions  of  Government  for  acquiring  it,  that  in  a  few  years  they  had 
crossed  the  Alleghany  mountains,  the  Mississippi  and  the  Missouri  rivers, 
and  were  beginning  to  invade  the  so-called  desert  that  lay  some  distance 
beyond.  As  the  hardy  pioneers  in  this  movement  advanced  farther  and 
farther,  the  greater  were  their  difficulties,  and  they  finally  reached  a 
point  where  the  generosity  of  Government  was  counterbalanced  by  the 
difficulties  imposed  by  nature.  Government  then  passed  a  scries  of  laws 
designed  to  strengthen  the  hands  of  the  settlor  in  his  struggle  with 
nature. 

As  some  knowledge  of  the  various  land  laws  is  necessary  to  a  proper 
understanding  of  the  situation  in  the  arid  and  semi-arid  regions  where 
the  Government  is  now  carrying  out  its  irrigation  projects,  I  shall  give 
a  brief  outline  of  them. 

The  Homestead  Law. — This  is  the  law  under  which  the  title  to  most 
of  the  land  west  of  the  Alleghanies  which  is  now  held  by  individuals 
was  first  acquired.  It  provided  that  any  person  who  was  the  head  of  a 
family  or  twenty-one  years  of  age,  and  a  citizen  of  the  United  States, 
might  enter  upon  160  acres  of  public  land  and  acquire  title  thereto  by 
paying  five  shillings  an  acre  and  residing  thereon  for  five  years. 

The  Timber  Culture  Law. — This  law  was  passed  in  1873,  and  was 
designed  to  promote  tree-culture  in  timberless  areas  by  giving  title  to 
160  acres  of  land  to  the  head  of  a  family,  provided  he  would  plant  10 
acres  of  timber  on  this  tract,  and  keep  it  in  a  healthy  growing  condition 
for  eight  years.  This  law  was  repealed  in  1891. 

The  Desert  Land  Act  of  1877. — This  law  provided  that  the  head  of  a 
family,  or  any  person  twenty-one  years  of  age,  and  a  citizen  of  the  United 
States,  by  paying  in  advance  a  shilling  an  acre,  and  declaring  that  he 
would  reclaim  the  land  by  conducting  water  upon  it  within  three  years, 
might  enter  upon  640  acres  of  land  classified  as  desert  land.  But  before 
a  patent  was  given  him  for  this  land  he  had  to  show  that  he  had  spent 
at  least  twelve  shillings  an  acre  in  the  irrigation,  reclamation,  and 
cultivation  thereof ;  and  in  addition  thereto  he  had  to  pay  four  shillings 
an  acre,  making  a  total  of  seventeen  shillings  an  acre.  In  1891  this  Act 
was  amended,  limiting  the  entry  to  320  instead  of  640  aores. 

Under  this  Act  considerable  semi-arid  land  was  reclaimed,  but  it  did 
not  meet  all  requirements.  What  was  needed  was  a  law  that  would 
favour  large  irrigation  projects  which  require  the  investment  of  much 
capital. 

Transfer  of  Arid  Lands  to  the  Several  States. — The  next  step  taken  by 
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Ck)n^re88  in  sup¬ 
port  of  irrigation 
wag  in  1 894,  when 
a  law  was  passed 
providing  for  the 
transfer  to  each 
of  the  states 
“Such  desert 
lands  within  the 
state,  not  exceed¬ 
ing  1,000,000 
acres,  as  the  state 
may  cause  to  be 
irrigated,  re¬ 
claimed,  occu¬ 
pied,  and  nut  less 
than  20  acres  out 
of  each  1 60-acre 
tract,  cultivated 
by  actual  settlers 
within  ten  years 
after  the  passage 
of  the  Act.” 

The  Reclama¬ 
tion  Act.  —  But 
the  most  inipor- 
tant  of  all  the 
Acts  of  Congress 
affecting  irriga¬ 
tion  was  the  Re¬ 
clamation  Act, 
which  was  passed 
on  June  17, 1902. 

As  most  of  the 
great  irrigating 
schemes  to  which 
I  shall  have  occa¬ 
sion  to  refer  were 
made  possible  by 
this  Act,  I  shall 
give  it  somewhat 
in  detail.  It  pro¬ 
vided  that  all 
moneys  received 
from  the  sale  and 
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disposal  of  public  lands  in  Arizona,  California,  Colorado,  Idaho,  Kansas, 
Montana,  Nebraska,  Nevada,  New  Mexico,  North  Dakota,  Oklahoniii, 
Oregon,  South  Dakota,  Utah,  Washington,  and  Wyoming,  on  and  after 
July  1,  1900,  should  be  set  aside  as  a  special  fund  in  the  Treasury, 
to  be  known  as  the  “  Reclamation  Fund,”  to  be  used  in  the  examination 
and  survey  for,  and  the  construction  and  maintenance  of,  irrigation  works 
for  the  storage,  diversion,  and  development  of  waters  for  the  reelamatitm 
of  arid  and  semi-arid  lauds  in  the  above  states  and  territories.  The 
Secretary  of  the  Interior  was  made  the  administrator  of  this  fund,  and 
he  was  authorized  to  make  examinations  and  surveys  for  irrigation 
works,  and  to  locate  works  for  the  storage,  diversion,  and  development 
of  waters,  including  artesian  wells.  He  reports  to  Congress  at  the 
beginning  of  each  regular  session  as  to  progress  made  in  this  direction. 

The  entryman  upon  lands  to  be  irrigated  by  such  Government 
works  must  comply  with  the  Homestead  Law,  must  reclaim  at  least 
one-half  of  the  total  irrigable  area  of  his  entry  for  agricultural  purixrses, 
and  before  receiving  a  patent  for  the  land,  he  must  pay  to  the  Govern¬ 
ment,  in  ten  or  less  annual  instalments,  the  charges  that  have  been 
apportioned  against  the  tract.  The  area  of  each  entry  shall  be  such 
as,  in  the  opinion  of  the  Secretary’  of  the  Interior,  may  l)e  reasonably 
required  for  the  support  of  a  family,  and  the  charges  per  acre  shall  Ihj 
the  estimated  cost  per  acre  of  the  project. 

The  Government,  wishing  to  prevent  the  acquirement  of  large 
areas  by  individuals  and  the  possible  absenteeism  of  owners,  provided 
in  the  law  that  “No  right  to  the  use  of  water  for  land  in  private 
ownership  shall  be  sold  for  a  tract  exceeding  160  acres  to  any  one 
landowner,  and  no  such  sale  shall  be  made  to  any  landowner  unless  he 
be  an  actual  bond  fide  resident  on  such  land,  or  occupant  thereof  residing 
in  the  neighbourhood  of  said  land.” 

It  was  further  provided  “That  when  the  payments  required  by 
this  Act  are  made  for  the  major  portion  of  the  lands  irrigated  from  the 
waters  of  any  of  the  works  herein  provided  for,  then  the  management 
and  operation  of  such  irrigation  works  shall  pass  to  the  owners  of  the 
lands  irrigated  thereby,  to  be  maintained  at  their  expense  under  such 
form  of  organization  and  under  such  rules  and  regulations  as  may  be 
acceptable  to  the  Secretary  of  the  Interior :  Provided,  that  the  title  to 
and  the  management  and  operation  of  the  reservoirs  and  the  works 
necessary  for  their  protection  and  operation  shall  remain  in  the  Govern¬ 
ment  until  otherwise  provided  for  by  Congress.” 

It  further  stipulated  that  “  The  right  to  the  use  of  water  acquired 
under  the  provisions  of  this  Act  shall  be  appurtenant  to  the  land 
irrigated,  and  beneficial  use  shall  be  the  basis,  the  measure,  and  the 
limit  of  the  right.” 

The  funds  derived  from  this  law  have  now  reached  the  sum  of 
£6,400,000  sterling,  and  the  annual  increment  is  about  £800,000. 
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If  we  glauce  back  over  these  several  laws,  we  see  that  three  of  them 
relate  directly  to  irrigation  : — 

(^1 J  That  of  1877,  known  as  the  Desert  Laud  Act,  which  granted  to 
the  settler  040  acres  of  desert  land  if  he  reclaimed  it  within  three  years. 

(2)  That  of  1894,  granting  to  each  of  the  arid  and  semi-arid  states 
1,000,000  acres  of  desert  land,  provided  the  State  caused  it  to  be 
irrigated,  reclaimed,  and  occupietl  within  ten  years. 

(3)  That  of  1902,  known  as  the  Keclamation  Act,  by  virtue  of 
which  the  general  Government  undertakes  the  construction  of  large 
irrigation  works,  and  also  the  management  of  them  until  they  can  with 


CSMEKTEU  CUniliQ  TO  PBEVKHI  WATUU  FBOM  UUSNIBO  AWAY  UNUKBOBOUSD. 


i  safety  be  turned  over  to  the  iieople  who  have  acijuired  a  right  to  the 

I  beueiicial  use  of  the  water  which  these  works  supply. 

These  throe  laws  show  how  rapidly  the  irrigation  idea  grew  in 
magnitude  and  importance.  Under  the  first,  success  depended  upon 
the  capital  and  energy  of  the  individual ;  under  the  second,  each  of 
the  arid  states  became  interested ;  while  by  virtue  of  the  third,  which 
was  ])as8ed  only  twenty-five  years  after  the  first,  the  general  Govern¬ 
ment  becomes  the  leader  and  director  of  the  larger  enterprises. 

'J’he  amount  of  land  that  had  l^ecn  put  under  irrigation  by  private 
and  State  enterprise  up  to  June  30,  1900,  amounted  to  7,263,273  acres, 
and  the  cost  of  construction  of  the  irrigation  systems  was  £13,000,000. 
The  amount  under  irrigation  at  the  present  time  is  10,000,000  acres. 
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and  the  works  have  cost  £18,600,000.  With  this  as  our  datum  point, 
we  may  now  proceed  to  consider  some  of  the  Government  projects ;  but 
first  let  us  consider — 

The  Extent  of  Country  to  which  the  Reclamation  Law  applien. — The 
sixteen  arid  and  semi-arid  states  constitute  about  half  of  the  area  of 
the  continental  part  of  the  United  States,  or  al>out  1,500,000  square 
miles.  Much  of  this  vast  area  is  sufficiently  humid  to  require  no 
irrigation.  Much  that  requires  irrigation  in  order  to  become  produc¬ 
tive  can  never  be  reclaimed  for  lack  of  sufficient  water  in  the  lakes 
and  rivers,  or  because  of  the  engineering  difficulties  to  be  overcome 
in  conducting  water  over  it ;  but,  according  to  the  estimate  of  con¬ 
servative  engineers,  it  w’ill  be  possible  to  reclaim  about  50,000,000  acres 
in  addition  to  the  10,000,000  already  reclaimed. 

Some  idea  of  the  extent  of  this  reclaimable  area  may  be  gained  by 
comparing  it  with  the  area  in  the  United  Kingdom  under  crops  of  all 
kinds,  including  hay,  which,  in  1904,  was  a  little  over  19,000,000  acres, 
or  about  one-third  of  the  area  of  the  desert  lands  that  have  been  or 
will  be  reclaimed  in  the  United  States  by  means  of  irrigation.  If  we 
consider  the  great  productiveness  of  an  acre  of  irrigated  land  as  com¬ 
pared  with  an  acre  of  non-irrigated  land,  we  see  that  this  will  be  adding 
very  largely  to  the  agricultural  domain. 

In  British  India  (exclusive  of  Burma,  Beluchistan,  and  the  Native 
States)  there  are  about  -15,000,000  acres  under  irrigation,  which  is  an 
increase  of  about  11,000,000  in  the  last  twenty-five  years.  Of  this 
total  area,  about  19,000,000  acres  are  irrigated  by  State  works,  and 
about  26,000,000  by  private  works.  The  present  programme  provides 
for  new  State  works  that  will  add  about  6,000,000  acres,  thus  bringing 
the  total  for  India  proper  up  to  61,000,000 ;  but  it  will  be  several  years 
before  this  programme  can  be  completed.  A  portion  of  this  area  is  not 
remunerative,  but  its  protective  nature  in  famine  years  justifies  the 
Government  in  maintaining  the  works. 

In  all  Egypt  there  are  5,638,000  acres  under  irrigation,  and  each 
year  liberal  allotments  of  funds  are  made  for  the  study  of  vast  schemes 
for  the  storage  and  control  of  the  waters  of  the  White  and  Blue  Nile, 
with  a  view  to  the  eventual  irrigation  of  millions  of  acres  of  land  in 
that  part  of  the  Nile  valley,  and  to  increasing  the  area  of  irrigation  on 
the  lower  Nile  as  well. 

Mochimry  for  carry Iny  out  the  Prormons  of  the  Reclamation  Act. — 
Shortly  after  the  Heclamation  Act  was  passed,  a  Ueclamation  or  Irri¬ 
gation  Service  was  organized  as  a  section  of  the  Geological  Survey, 
which  is  a  subdivision  of  the  Interior  Department.  The  engineers 
belonging  to  this  service  investigate  all  irrigation  projects,  and  report 
to  the  Secretary  of  the  Interior;  if  he  approves  the  project,  the  engi¬ 
neers  then  prepare  detailed  plans  for  the  works,  and  proceed  with 
their  construction,  or  the  secretary  may  let  the  work  to  contractors,  in 
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which  case  the  engineers  act  as  inspectors  to  see  that  the  work  is 
properly  carried  out. 

Twenty-four  projects  have  already  received  the  approval  of  the 
Secretary,  and  on  all  of  them  the  work  of  construction  has  begun. 
The  names  and  location  of  these  projects,  with  the  amounts  already 
allotted  to  them,  the  approximate  cost  of  each  project  when  completed, 
and  the  acreage  to  be  reclaimed  by  them,  are  shown  in  the  following 
table : — 


Amount  allotted 

Eatimated  coat  of 

Acres  to  be 
reclaimed. 

l.ociitiuD  of  project. 

Name  of  project. 

and  to  be  allot- 

completed 

ted  this  year. 

project. 

£ 

X 

Arizonii  . 

Salt  river 

791,123 

791.123 

175,0(MI 

Nehraska-Wyominj; 

North  Platte 

684,270 

684,270 

100,000 

Montana  . 

Huntley . 

184,937 

— 

30,000 

„  and  N.  U. 

•Ix)wer  Yellowstone 

390,243 

3!H  1,243 

66,000 

„  •••  ••• 

Milk  river 

20.5,486 

— 

100,000 

Oregon  . 

Klamath . 

410,973 

821,946 

240,000 

^  ... 

Uratilla  . 

205,486 

205,486 

20,0*M1 

Californiu-Arizonu  ... 

Yuma  . 

616,459 

616,459 

85,00*1 

Nevada  . 

Truckee-Carson  ... 

616,459 

1,849,378 

400.<HN1 

Idaho  . 

Minidoka 

267,132 

— 

130,000 

Colorado  . 

Payette- Itoise 

267,132 

1.849,378 

:{72,000 

Uncompahgre 

51:1,716 

5i:i,716 

100.000 

Washington . 

Okanogan 

Tie  ton  . 

102,743 

102,743 

lO.lHMl 

205,48*: 

— 

24,000 

„  . 

Sunny  side 

1.54,114 

— 

40,000 

Wyoming  . 

Shoshone . 

462,344 

462,:t44 

7.5.(KK)  • 

South  Dakota 

Delle  Fourche  ... 

431, .521 

554,81  :t 

85.000 

North  Dakota 

Pumping  Projects 

205,486 

— 

80,IH)0 

Uhth . 

Strawl<erry  vallev 

2.56,658 

— 

50,000 

New  Mexico 

Hondo  . 

49.316 

49,316 

10,000 

Carlsbad . 

123.292 

123,292 

15,00*1 

M  „  ••• 

Rio  Grande 

41,057 

1,479,503 

180.000 

Kansas  . 

Garden  city 

53,426 

5.3,426 

8,60*1 

These  works  include  a  great  variety  of  engineering  problems :  the 
construction  of  large  dams  and  long  tunnels,  the  leading  away  of  rivers 
from  their  natural  channels  into  the  valleys  of  other  rivers,  the  sinking 
of  many  wells  and  providing  machinery  for  lifting  tfieir  waters  to  the 
canals,  etc.  The  country  in  which  these  works  are  located  extends 
through  19°  of  latitude  and  embraces  a  wide  variety  of  climate,  and 
in  planning  the  works  all  this  must  be  borne  in  mind.  In  California 
or  Arizona,  for  instance,  the  engineers  must  allow  for  the  excessive 
evaporation,  while  on  the  Yellowstone,  in  Montana,  they  must  protect 
the  dams  against  ice  gorges.  A  hasty  glance  at  the  more  important 
features  of  a  few  of  these  projects,  will  give  us  some  idea  of  the 
engineering  questions  that  arise. 

The  Salt  River  Project  in  Arizona. — This  involved  the  construction 
of  a  dam  across  the  canon  of  Salt  river  at  an  almost  inaccessible  point 


*  The  ••  Lower  Yellowstone”  consists  of  two  projects. 
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about  60  miles  above  Phoenix,  and  before  commencing  work  on  the 
dam,  it  was  necessary  to  hew  a  roadway  for  several  miles  along  the 
face  of  the  wall  rock  of  the  canon.  When  completed,  the  dam  will  be 
only  800  feet  long  on  top,  and  235  feet  at' the  river-bed;  but  it  will  rise 
284  feet  above  its  foundations,  and 'support  a  column  of  water  230  feet 
high.  It  w'ill  contain  1,400,000  acre-feet  of  water,  which  is  more  than 
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is  held  by  the  great  dam  at  Assouan.  Ten  thousand  horse-poiver  will 
be  developed  from  the  dam  and  from  drops  in  the  canals,  and  this  power 
will  be  utilized  to  pump  the  underground  water  of  the  valley  to  lands 
that  lie  above  the  gravity  systems.  The  area  irrigated  will  be  about 
175,000  acres,  and  the  entire  project  will  be  completed  in  1909. 

The  Soghone  Project  in  Wyoming, — This  is  very  much  like  the  Salt 
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river  project  iu  some  respect.^,  but  it  is  much  smaller,  iis  it  will  irrigate 
only  about  75,000  acres.  It  involves  the  construction  of  several  miles 
of  difficult  roadway  up  the  canon  of  the  Soshone,  and  the  locking  of 
this  canon  by  a  dam  310  feet  high.  This  makes  it  the  highest  dam  in 
the  world,  I  believe,  but  it  is  only  2u0  feet  long  on  the  top,  and  85  feet 
at  the  base. 

The  Unonnpahtjre  Valley  Project  in  Colorado. — The  Gunnison  river  in 
Colorado  flows  for  a  considerable  distance  through  a  canon  approxi¬ 
mately  20ou  feet  deep,  and  with  almost  vertical  walls.  It  would  not 
be  very  difficult  to  lock  this  canon ;  but  a  dam,  even  of  the  height  ot 


nxn  Acuoss  casom. 

the  one  on  the  Soshoiie  1^3 1<I  feet),  would  come  far  short  of  lifting  the 
waters  to  the  level  of  the  adjacent  lands.  But  not  far  away,  at  a  much 
lower  elevation,  lies  the  valley  of  the  Uncompahgre,  and  the  engineers 
discovered  that,  by  building  a  low  dam  in  the  canon  of  the  Gunnison, 
and  boring  a  tunnel  through  the  wall  rock,  the  waters  of  the  Gunnison 
could  be  brought  into  the  Uncompahgre.  This  is  now  being  done,  and 
the  combined  waters  of  these  two  rivers  will  l)e  utilized  to  irrigate 
al>out  100,000  acres  of  exceedingly  fertile  land  lying  in  that  valley. 
The  tunnel  has  a  cross-section  of  lOl  by  11^  feet,  and  will  be  nearly 
6  miles  long. 

2he  Truckee-Careon  Project  in  Nevada. — This  was  the  first  irrigation 
work  undertaken  by  the  Government.  It  is  more  comprehensive,  and 
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will  require  a  greater  outlay,  than  any  other  scheme  that  has  so  far 
been  approved.  It  involves  extensive  storage-works  on  Lake  Tahoe,  the 
turning  of  the  waters  of  Tnickee  river  into  Carson  river,  the  construc¬ 
tion  of  a  large  reservoir  on  the  latter  river,  and  the  utilization  of  the 
waters  of  all  rivers  that  now  flow  into  Carson  sink  and  are  evaporated. 
The  great  dams  required  on  the  Truckee  and  Cai’son  rivers,  and  the 
main  irrigation  canals  leading  from  these,  were  the  first  works  com¬ 
pleted  by  the  Reclamation  Service,  and  they  were  formally  opened  on 
June  17,  1905,  the  third  anniversary  of  the  passage  of  the  Reclama¬ 
tion  Act.  This  scheme  will  reclaim  about  400,000  acres  of  land  that 
was  formerly  worthless  desert,  but  which,  when  once  reclaimed,  will 
be  worth  £6,000,000.  The  Government  expenditure  will  be  nearly 
£2,000,000,  and  this  must  be  supplemented  by  large  expenditures  on 
the  part  of  the  settlers  before  reclamation  will  be  complete. 

The  Projects  on  the  Yellowstone  River  in  Montana. — There  are  two 
projects  on  the  Yellowstone.  The  works  of  the  lower  one  are  about 
19  miles  below  Glendive,  and  those  of  the  upper  or  Huntley  project  are 
near  Billings.  The  dams  are  being  constructed  in  both  cases  with 
special  reference  to  preventing  the  formation  of  ice-gorges,  which  some¬ 
times  cause  much  damage  on  this  river,  and  with  this  end  in  view, 
they  will  be  timber-covered,  and  the  curved  face  will  be  down¬ 
stream. 

The  Klamath  Project  in  Southern  Oretjon  and  Northern  California. — The 
Klamath  valley  contains  three  large  lakes — Upper  Klamath,  Lower 
Klamath,  and  Tule  or  Rhett  lake ;  but  when  the  engineers  have  carried 
out  their  plans  only  the  Upper  Klamath  will  remain. 

The  Lower  Klamath  is  to  be  drained  by  cutting  a  canal  through  the 
natural  dyke  which  preserves  its  present  level,  and  its  exposed  bed  will 
be  divided  into  farms  and  irrigated.  Tule  lake  will  be  eliminated,  but 
by  a  different  process.  This  lake  receives  its  entire  supply  of  water 
from  a  river — very  properly  called  the  Ijost  river — which  wanders  about 
in  a  confused  way  for  some  60  miles,  and  finally  arrives  at  a  point  only 
6  miles  from  where  it  started.  This  river  is  to  be  dammed,  and  its 
waters  drawn  oflf  to  irrigate  lands  lying  in  the  valley,  and,  as  a  result, 
Tule  lake  will  dry  up,  and  its  bed  will  then  be  irrigated.  In  all  about 
240,000  acres  will  be  brought  under  irrigation,  and  at  a  cost  of  only 
about  £3  I0«.  per  acre,  which  is  the  lowest  estimated  cost  of  any 
of  the  Government  projects.  The  engineering  questions  involved 
are  of  the  simplest  nature,  and  yet  the  character  and  appearance  of  all 
that  part  of  the  Klamath  valley  will  be  completely  changed. 

The  Rio  Orande  Project  in  New  Mexico. — The  project  has  been  ap¬ 
proved,  but  the  work  of  construction  has  scarcely  begun,  as  the  allotment 
is  very  small.  The  cost  of  the  entire  project  will  be  about  a  million 
and  a  half  sterling,  and  about  180,000  acres  will  be  irrigated,  but  it  will 
probably  be  several  years  before  the  works  are  completed.  The  main 
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feature  of  the  project  is  the  construction  of  a  great  dam  by  which  a 
reservoir  will  be  formed  having  a  capacity  of  2,000,000  acre-feet. 

Irrigation  has  been  carried  on  in  this  district  for  a  long  time,  and  a 
good  many  disputes  have  arisen  V)etween  the  jieople  of  New  Mexico  and 
Texas  concerning  their  res|tective  water  rights,  and  some  controversies, 
not  easy  of  adjustment,  have  arisen  between  the  United  States  and 
Mexico  over  similar  questions;  but  in  the  allotment  of  the  waters  of 
this  great  reservoir  the  Government  will  endeavour  to  compose  all  these 
difficulties. 

The  Payetle-Boise  Projeet  in  Idaho. — This  is  a  large  project,  as  it 
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jirovides  for  the  reclamation  of  372,000  acres,  at  a  cost  of  about 
£1,800,000.  The  flood  waters  of  the  two  rivers,  the  Payette  and  the 
Boise,  are  to  be  stored,  and  as  the  Payette  has  more  water  than  is 
reijuired  to  irrigate  the  lands  naturally  tributaiy  to  it,  and  as  the  Boise 
has  not  enough,  the  surplus  waters  of  the  Payette  are  to  be  diverted  into 
the  valley  of  the  Boise.  The  soil  in  this  district  is  excellent,  and  the 
climate  such  as  to  admit  of  a  wide  variety  of  products. 

The  Yakima  Valley  Project  {ineludiny  the  Sunnyaide  and  Tieton  suh- 
projecta)  In  Waahington.  —  The  Yakima  river  has  its  source  on  the 
eastern  slope  of  the  Cascade  mountains,  and  flows  in  a  south-easterly 
direction  until  it  empties  into  the  Columbia  some  distance  above  Walla 
Walla.  There  arc  about  half  a  million  acres  of  land  in  this  valley  that 
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could  be  irrigated  if  the  supply  of  water  were  aufficieut,  but  the 
Government  engineers  estimate  that  storage  cannot  bo  developed  for 
more  than  300,000  acres. 

The  proposed  system  is  an  extensive  one,  consisting  of  the  following 
sub-projects :  the  Ledbetter  (210,000  acres) ;  the  Sunnyside  (40,000 
acres)  ;  the  Tieton  ( 24,000  acres)  ;  and  the  Kettitas  ( t)0,0(  >0  acres),  and 
it  is  found  that  each  of  them  can  be  treated  as  a  separate  unit.  So  far 
only  two  of  them  have  l)eeu  approved — the  Sunnyside  and  the  Tieton. 

There  is  an  irrigation  system  already  in  operation  at  Sunnyside,  but 
this  has  been  purchased  by  the  Government,  and  will  be  made  a  part  of 
the  more  comprehensive  system.  The  purchase  of  existing  systems 
is  contemplated  wherever  Government  ownership  will  facilitate  the  full 
development  of  the  larger  scheme  as  planned  by  the  engineers,  and  a 
number  of  small  works  have  been  purchased  already.  The  estimated 
cost  of  the  entire  system  is  £2,500,00o. 

Pumping  Projects. — The  first  pumping  project  to  receive  the  approval 
of  the  Government  is  the  one  at  Garden  City,  Kansas,  where  w’ater 
sufficient  to  supply  8600  acres  will  bo  drawn  from  the  underground 
supplies.  There  will  be  twenty- three  pumping  stations,  each  driven 
electrically  from  a  central  power  station. 

In  North  Dakota  four  pumping  projects  have  already  been  approved, 
and  they  provide  for  the  irrigation  of  alwut  80,000  acres.  Both  steam 
and  electric  power  will  lie  ust^d,  and  the  lifts  will  range  from  40  to 
80  feet.  Power  will  be  developed  from  lignite,  which  is  found  in  great 
abundance  in  tlie  vicinity  of  the  stations. 

There  are  projects  on  three  rivers — the  Platte  river,  Milk  river 
in  Montana,  and  the  Colorado — to  which  I  wish  to  refer,  not  only  on 
account  of  their  engineering  features,  but  also  on  account  of  the  legal 
questions  involved. 

The  Platte  river  has  two  main'  branches,  Ijoth  of  which  rise  in 
Colorado.  The  South  Platte  Hows  direct  from  Coloradct  into  Nebraska, 
but  the  North  Platte  passes  through  Wyoming  before  it  enters  Nebraska, 
liacli  of  these  three  states  has  its  own  laws  governing  the  right  to  the 
waters  of  streams  within  its  borders,  and  is  inclined  to  ignore  the  rights 
of  those  living  on  the  same  stream  but  in  another  state. 

In  order  to  remove  the  many  causes  for  dispute  in  such  cases,  the 
Government  is  making  a  very  thorough  investigation  of  the  laws  and 
institutions  relating  to  the  use  of  water  both  at  home  and  abroad,  and  it 
hopes  before  long  to  establish  an  eciuitablo  system  of  distribution.  The 
river  Platte  is  taken  as  a  good  example  of  an  interstate  stream,  and  it 
is  being  studied  veiy  carefully  to  determine  the  effects  of  fliversiou  from 
one  section  of  the  stream  ujmhi  the  flow  in  lower  sections  of  the  stream, 
as  it  is  necessary  to  know  just  what  becomes  of  diverted  water  in  order 
to  determine  to  what  extent  diversions  may  be  made  without  interfering 
with  the  rights  of  people  and  states  farther  down-stream.  Moreover, 
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the  section  is  (letorniined.  These  measnreinent.s  have  been  taken  for 
some  years,  and  will  continue  to  l)e  taken  until  it  is  fully  deterniined 
just  how  nuich  of  the  water  iised  for  irrigation  returns  to  the  river  hy 
8<;epage,  and  how  long  it  takes  it  to  get  liack. 

Some  general  conclusions  can  l>e  drawn  from  the  data  already  at 
hand  reliiting  to  the  Platte  river.  (O  That  much  of  the  water  taken 
from  the  river  eventually  returns.  (2)  That  if  the  water  lie  carried 
some  distance  from  the  river,  it  may  require  years  for  it  to  return. 
(3)  That  irrigation  areas  on  the  lower  stretches  of  a  river  may  be 
benefitted  by  having  the  water  of  the  river  drawn  off  on  the  upper 
sections,  as  it  may  l)e  returned  just  in  time  to  increase  the  flow'  in  the 
lower  sections  at  the  time  of  year  when  water  is  most  needed. 
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The  Milk  Biter  Prefect. — Legal  questions  similar  to  those  arising  in 
the  Platte  valley  are  involved  in  the  Milk  river  project,  but  their  settle¬ 
ment  depends,  not  on  inter-state,  but  on  international  comity. 

The  situation  is  about  as  follows :  Two  rivers,  the  St.  Mary’s  and 
Milk  river,  rise  in  Montana  on  the  eastern  slope  of  the  Rocky  mountains, 
and  a  little  south  of  the  international  boundary-line.  The  St.  Mary’s 
is  a  mountain  stream,  and  on  issuing  from  the  moiintains  it  runs  north, 
crosses  the  boundary-line,  and  finally  reaches  Hudson  bay. 

Milk  river  is  a  prairie  stream,  having  its  source  only  a  little  way 
east  of  the  St.  Mary’s  river,  and  it  also  flows  north  into  Canadian 
territor}',  but  after  wandering  through  that  country  for  about  150  miles, 
it  returns  to  the  United  States,  and  its  waters  finally  reach  the  Gulf  of 
Mexico. 

Several  years  ago  some  enterprising  Canadians  (who  happened  in 
this  instance  to  have  gone  from  the  United  States)  took  up  land  on  the 
lower  St.  Mary’s,  and  began  to  irrigate  it,  and  they  were  so  successful 
that  a  company  is  now  building  works  on  that  river  that  will  irrigate 
several  hundred  thousand  acres. 

In  the  valley  of  Milk  river,  in  Montana,  there  are  also  many 
thousands  of  acres  of  rich  land  awaiting  irrigation,  but  there  is  not 
enough  water  in  that  river  to  meet  the  requirements  of  such  a  large 
tract.  In  fact,  the  small  areas  that  are  already  under  irrigation  are 
threatened  by  the  large  works  projected  on  that  part  of  the  river  which 
lies  in  Canada.  To  make  good  this  shortage,  the  engineers  of  the 
Reclamation  Service  proposed  some  years  ago  to  build  a  dam  on  the  St. 
Mary’s  river  50  feet  high,  and  to  cut  a  canal  through  the  low  divide 
separating  St.  Mary’s  river  from  Milk  river,  and  thus  divert  as  much 
of  the  water  of  the  former  into  the  latter  as  might  be  required  for  the 
iiTigation  of  100,000  acres  lying  along  its  lower  stretches.  They 
believed  that  the  addition  to  the  stored  waters  of  the  St.  Mary’s  river 
resulting  from  the  building  of  this  dam  would  permit  this  to  be  done 
without  interfering  with  existing  diversions  from  these  rivers  in  Canada 
or  Montana.  Then  there  arose  between  the  American  and  the  Canadian 
a  great  discussion  as  to  what  parties  are  entitled  to  the  use  of  the  waters 
of  a  stream.  The  Canadian  argued  that  St.  Mary’s  river  had  been  flow¬ 
ing  through  its  present  channel  to  Hudson  l>ay  for  thousands  of  years, 
and  that  no  one  had  a  right  to  divert  it  to  another  channel  and  another 
sea.  The  American  answered  that  the  heavens  first  deposited  these 
waters  on  American  soil,  and  that  the  owners  of  that  soil  had  a  right  to 
the  use  of  them.  The  Canadian  then  declared  that  if  these  waters  were 
diverted  into  Milk  river,  he  would  draw  them  all  oflF  when  that  river 
entered  Canada,  and  that  they  would  never  get  back  to  Montana.  Then 
the  American  declared  that,  instead  of  diverting  the  waters  into  Milk 
river,  he  would  lead  them  into  the  Cut  Bank  river,  which  flows  into 
the  Marias,  and  thence  on  to  the  Missouri,  without  ever  passing  into 
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Canadian  territory.  And  so  the  discussion  goes  on,  and  will  continue  to 
go  on  until  an  equitable  allotment  of  these  waters  is  provide*!  for  by 


treaty.  Such  a  treaty  is  being  drawn  up,  I  l*elieve,  and  let  ns  hope  tha 
its  provisions  will  satisfy  all  parties  concerned. 
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The  Ct>l<trnt1o  litver. — The  region  drained  by  this  river  has  double  the 
area  of  the  United  Kingdom ;  its  lofty  mountains,  its  grand  canons,  its 
desert  wastes,  and  its  many  other  natural  wonders  give  it  a  peculiar 
interest.  In  elevation  it  ranges  from  12,000  feet  above  sea-level  to  300. 
feet  below  sea-level ;  climatically  it  extends  from  Sweden  to  Egypt ;  its 
southern  portion,  Itotli  in  soil  and  climate,  iavery  mnrh  like  Egypt;  .and 
its  great  river  resembles  the  Nile  in  many  respects ;  both  are  flood  rivers, 
and  in  tlieir  lower  stretches  flow  through  a  semi  tropical  and  practically 
rainless  desert,  and  each  has  formed  a  great  delta,  which  it  overflows  and 
enriches  annually.  I  do  not  know  what  the  calculations  are  as  to  the 
amount  of  silt  and  detritus  carried  by  the  Nile,  but  it  is  stated  on 
excellent  authority  that  when  the  ( ’olorado  is  in  flood  it  carries  1,500,000 
tons  jtast  each  point  south  of  the  grand  canon  every  twenty-four  hours. 
No  wonder  that  in  the  conr.se  of  ages  it  has  made  its  mark  in  the  world  ; 
that  it  has  cut  a  great  canon  through  the  mountains  several  hundreds  of 
miles  in  length,  and  in  many  places  a  mile  deep.  It  carried  all  this 
mateiial,  almost  incalculable  in  amount,  down  from  the  mountains,  and 
built  up  a  great  plain  with  it,  and  at  the  same  time  it  built  a  great  dike 
or  highway  for  itself  well  above  the  level  of  that  plain.  When  it 
reached  the  Gulf  of  California,  it  kept  on  with  its  building  scheme  until 
it  formed  a  great  bar  clear  across  the  gulf,  thus  cutting  it  in  two.  The 
northern  arm  of  the  gulf,  when  once  cut  ofi"  from  the  sea,  gradually  dis¬ 
appeared,  as  the  inflow  of  fresh  water  was  not  enough  to  overcome 
evaporation,  and  its  l)ed  Anally  became  a  great  sunken  salt  desert ;  then 
each  year  the  river  overflowed  its  banks,  and  some  of  these  salts  were 
washed  down  to  the  lowest  parts  of  the  depression,  and  on  the  slopes  a 
layer  of  rich  sediment  was  deposited. 

It  was  only  a  few  years  ago  that  man  began  to  meddle  with  this 
situation :  ho  began  to  take  salt  from  the  great  deposit  at  the  bottom  of 
the  depression  ;  he  made  an  opening  in  the  bank  of  the  river,  and  by  the 
aid  of  its  waters  converted  the  slopes  into  very  productive  farms ;  he 
built  a  railway  through  the  valley  to  transport  the  salt  from  the  mines, 
and  the  various  products  from  the  farms  to  the  markets;  and  in  a  few 
years  what  had  l)een  known  as  “  Colorado  Desert”  acquired  the  name  of 
“  Imperial  Valley.”  All  went  well  for  a  time,  but  unfortunately  the 
engineers  of  the  irrigation  scheme  had  not  reckoned  with  the  Colorado 
river.  They  put  no  permanent  headworks  in  the  canal ;  and  one  day 
in  1906,  when  the  river  was  in  flood,  it  enlarged  the  canal  opening,  and 
greatly  increased  the  amount  of  water  drawn  off  by  the  canal,  and  it 
kept  on  increasing  it  until  now  nearly  the  entire  Colorado  is  discharging 
into  this  ancient  sea-bed,  and  a  fresh-water  lake  is  being  formed.  The 
salt  works  have  already  been  destroyed,  and  the  railroad  has  been  com¬ 
pelled  to  move  to  higher  ground.  The  engineers  are  struggling  with 
the  mighty  task  of  turning  the  river  back  into  its  old  channel,  but  as 
this  new  lake,  this  youngest  child  of  nature,  is  alresuly  60  miles  long 
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aud  several  miles  wide,  and  is  growinj;  rapidly  every  day,  it  may  be 
that  the  80,000  acres  of  irrigated  laud  will  be  submerged,  and  the  eight 
or  teu  thousand  jKJople  who  live  in  the  valley  will  Iw  driven  from  their 
homes  before  the  engineers  shall  have  succeeded  in  their  undertaking. 
Mexico,  as  well  as  the  United  Stiites,  is  interested  in  the  outcome,  as  the 
lower  portion  of  the  delta  is  Mexican  territory. 

It  is  ostimate«l  that  1,300,000  acres  of  land  are  so  situated  that 
t’olorado  river  waters  could  be  used  on  them,  but  the  amount  of  water 


retjuired  for  such  an  area  is  much  more  than  the  river  can  furnish  at  its 
low  state;  it  will  be  necessary,  therefore,  to  store  the  flood  waters  in 
order  to  increase  the  supply  at  the  season  of  minimum  flow.  Kecon- 
naissances  already  made  show  that  below  the  grand  canon  no  reservoir 
sites  exist,  and  that  suitable  places  for  storage  of  the  flood-waters  of  this 
river  and  its  tributaries  must  be  sought  higher  up  at  points  a  thousand 
miles  or  more  above  the  delta,  but  some  years  of  study  and  investigation 
will  be  required  before  the  problems  involved  in  this  great  scheme  can 
be  solved.  These  problems  are  not  unlike  those  of  the  Nile,  but  the 
No.  IV. — Apeil,  1907.]  2  f 
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Colorado  bas  no  great  natural  reservoirs  such  as  the  Nile  has  in  Lake 
Victoria  and  Albert  Nyanza. 

In  the  lower  portion  of  the  Colorado  valley  there  are  three  important 
irrigation  areas — 

Piivate  enterprise,  as  we  have  seen,  has  put  80,000  acres  under  irriga¬ 
tion  in  Imperial  valley. 

The  Government  project  on  Salt  river,  already  referred  to,  provides 
for  the  irrigation  of  175,000  acres  more. 

Another  Government  project,  known  as  the  Yuma,  will  irrigate 
85,000  acres  lying  in  Arizona  and  California.  A  great  dam,  nearly  a 
mile  long,  will  be  thrown  across  the  Colorado  river  about  12  miles  above 
Yuma.  As  it  will  rest  on  a  bed  of  sand,  it  will  depend  on  its  mass  for 
its  stability.  It  will  have  a  length  up  and  down  stream  of  267  feet,  with 
a  height  of  only  19  feet;  and  there  will  be  two  canal  systems,  one  on 
either  side  of  the  Colorado,  with  head  works  at  opposite  ends  of  the  dam. 
The  waters  of  the  canal  that  has  its  headworks  at  the  eastern  end  of  the 
dam  will  be  carried  under  the  Gila  river,  which  flows  into  the  Colorado 
a  few  miles  below  the  dam,  by  means  of  a  siphon  of  steel  and  concrete 
about  3300  feet  long.  This  great  length  is  necessary  on  account  of  the 
great  floods  on  the  Gila,  and  the  consequent  changes  in  the  channel. 
The  Gila  and  the  Colorado  both  overflow  their  banks  in  this  region,  and 
it  will  be  necessary  to  build  levees  on  both  sides  of  them  to  protect  the 
irrigated  land  from  inundations. 

These  three  projects — the  Imperial  valley,  the  Yuma,  and  the  Salt 
river — will  irrigate  about  250,000  acres.  If  we  add  to  this  the  smaller 
areas  already  under  irrigation,  or  to  be  put  under  irrigation  in  the  near 
future,  we  have  a  pretty  large  district,  and  one  of  great  potentiality. 
The  soil  is  very  fertile,  and  the  climate  is  so  hot  and  dry  nearly  all  the 
year  round,  that,  with  the  aid  of  irrigation,  it  is  destined  to  become  the 
garden  s})ot  of  the  continent.  Many  tropical  and  semi-tropical  plants 
that  cannot  be  grown  in  other  parts  of  the  country  will  grow  luxuriantly 
under  these  new  conditions.  The  palm  tree  and  many  bits  of  old-world 
landscape  will  be  reproduced  here,  and  a  few  years  hence  it  will  be 
possible  for  the  Arizona  farmer  to  recline  under  his  vine  and  fig  tree 
and  read  his  Bible  amid  a  real  Bible-land  environment. 

The  process  of  converting  a  desert  into  a  productive  farm  consists  of 
three  stages — 

(1)  The  construction  of  the  irrigation  works. 

(2)  The  preparation  of  the  land  to  receive  the  water. 

(3)  The  selection  and  cultivation  of  the  plants. 

The  Secretary  of  the  Department  of  the  Interior,  as  we  have  seen, 
is  responsible  for  the  construction  of  the  works ;  but  from  that  point  on, 
the  success  of  the  enterprise  depends  mainly  upon  the  man  who  has 
settled  on  the  desert  land.  But  he  is  not  left  to  work  out  his  salvation 
alone  and  unaided,  for  at  this  point  in  the  process  the  Secretary  of  the 
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Department  of  Agriculture  steps  in,  and  by  his  aid  and  advice  assists 
tlie  settler  to  carry  on  the  undertaking  to  a  successful  conclusion. 

This  latter  official  is  charged  with  the  supervision  of  all  public 
business  relating  to  agricultural  industry,  and  more  than  a  million 
pounds  is  allotted  annually  for  carrying  on  the  work  of  his  department. 
This  is  a  large  sum,  but  very  little  when  compared  with  the  value  of 
the  farm  products  of  the  country,  which  now  amount  to  the  “  unthink¬ 
able  aggregate  ”  of  more  than  a  billion  pounds  sterling  annually. 

.\  fair  portion  of  the  money  expended  each  year  by  this  department 
is  tlevoted  to  irrigation  investigatitins,  with  a  view  to  protecting  the' 
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great  capital  which,  as  a  little  calculation  shows,  will  be  invested  in 
this  business. 

The  charge  against  each  acre  reclaimed  is  about  as  follows  : — 


For  const  rue  tioD  of  works 
F'or  clearing  away  sage  brush,  etc 
For  levelling  the  surface 
For  laterals  and  diversion  boxes 


Total  initial  cost  per  acre 


as  an  average,  we 
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reclaimiug  60,000,000  acres  would  be  £500,000,000,  or  tweuty  times 
the  cost  of  the  Suez  canal. 

It  is  evident  that  the  really  poor  man  cannot  become  an  irrigation 
farmer,  for,  in  addition  to  the  initial  cost  per  acre,  as  shown  above,  there 
is  the  necessary  outlay  for  buildings,  machinery,  and  tools,  and  the  cost 
of  seed  and  water  for  the  first  crop.  Neither  can  the  stupid  man  aflFord 
to  embark  in  this  business,  for,  with  such  a  costly  plant,  a  series  of 
mistakes  would  prove  disastrous. 

As  the  Government  constructs  only  the  irrigation  works,  there  are 
many  things  for  the  settler  to  do  before  he  is  ready  to  sow  the  seed  for 
his  first  crop.  He  must  clear  the  ground  of  sage  brush  or  other  rubbish  ; 
he  must  level  it  so  that  a  proper  amount  of  water  can  be  applied  to  all 
parts  of  it,  and  he  must  construct  the  necessary  laterals  and  diversion 
boxes.  To  an  old  hand  these  are  comparatively  simple  matters,  but  to 
any  one  new  to  the  business  they  seem  very  complex  and  difficult.  Most 
of  the  men  w'ho  are  now  entering  upon  these  lands  come  fi  om  the  humid 
regions  where  conditions  are  very  different,  and,  although  intelligent 
as  a  class,  they  know  little  about  these  matters.  To  minimize  their 
mistakes  the  Government  has  issued  a  “  Farmers’  Bulletin,”  which 
explains,  in  clear  and  simple  English,  the  different  methods  employed  in 
this  preliminary  work,  and  gives  photographic  reproductions  and  draw¬ 
ings  of  the  implements  required. 

Having  prepared  the  land  in  accordance  with  the  instructions  in 
the  bulletin,  the  next  thing  for  the  irrigation  farmer  to  oansider  is 
the  best  method  of  applying  the  water  to  his  ])articular  crop,  and  he 
finds  in  this  same  bulletin  many  suggestious.  The  various  systems  are 
discussed — the  check  system,  flooding  from  field  ditches,  the  furrow 
system,  and  the  basin  method — and  the  advantages  and  disadvantages  of 
each  are  jwinted  out. 

But  even  if  the  farmer  makes  no  mistakes  in  any  of  these  things,  his 
land  may  still  be  rendered  valueless  by  conditions  arising  from  irriga¬ 
tion,  but  over  which  he,  as  an  individual,  has  little  or  no  control,  and  it 
is  therefore  necessary  for  the  Government  to  look  after  his  interests. 

In  India  and  other  irrigation  countries,  and  in  the  United  States  as 
well,  large  areas  of  once  productive  land  have  been  abandoned  because 
of  the  rise  of  alkali,  or  in  consequence  of  swampage  caused  by  seepage 
from  the  over-watered  higher-lying  lands  and  from  the  canals.  The  low- 
lying  ground  receiving  the  seepage  soon  becomes  saturated  at  some 
distance  below  the  surface,  and  the  plane  of  saturation  gradually  rises 
until  water  is  so  near  the  surface  as  to  kill  vegetation,  or  it  may  rise 
above  it.  This  rising  ground-water  brings  with  it  usually  the  soluble 
salts  of  the  soil,  and  these  are  deposited  on  or  near  the  surface  as  the 
water  evaporates.  In  order  to  avoid  these  results,  it  is  necessary,  in 
certain  situations,  to  have  a  drainage  system  in  connection  with  the 
irrigation  system.  But  to  establish  a  proper  drainage  system  requires 
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the  co-operation  of  many  owners,  and  considerable  engineerine;  know¬ 
ledge,  and  for  this  reason  the  Government  ex|>ert8  have  taken  the  matter 
in  hand,  and  either  plan  a  drainage  sj’stom  in  connection  Avith  the 
irrigation  system,  or  give  advice  as  experts  when  it  becomes  evident, 
later  on,  that  drainage  is  necessary.  These  experts  are  now  experiment¬ 
ing  with  alkali  lands  in  irrigation  areas  with  a  view  to  ridding  them  of 
excess  salts,  and  excellent  results  aio  attending  their  efforts. 

As  a  result  of  Government  aid  and  advice  in  these  various  matters, 
the  losses  to  the  farmers  will  bo  much  less  in  the  future  than  they  have 
lieen  in  the  past. 


'set ■ 


I.  ifr  i  * 


COMMCNITY  OP  SM&LI.  IHRIGATF.D  FARMS  IN  SOCTHP.RN  CAMFORNIA,  WHFRF  THK 
ANNCAC  INCOMF.  NKTS  APPROXIMATF.I,Y  $100<)  PER  ACRE. 


Thf.  Third  Stack. 

But  the  construction  of  irrigation  works  and  the  preparation  of  the 
land  to  receive  the  water  are  alt  preliminary  to  that  more  interesting 
question,  the  selection  and  cultivation  of  the  living  plant:  and  here,  as 
elsewhere,  we  find  that  the  Government  is  able  to  give  us  excellent 
suggestions. 

Jn  1862  and  1890  liberal  grants  were  made  to  the  various  states  and 
territories  in  support  of  institutions  giving  instruction  in  agriculture, 
and,  as  a  result,  there  are  now  sixty-three  such  institutions,  and  almost 
every  one  of  them  maintains  an  agricultural  experiment  station.  The 
Department  of  Agriculture  supports  stations  of  its  own  in  Alaska, 
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Hawaii,  and  Porto  Rico,  but  the  home  work  is  carried  on  mainly  by 
these  state  institutions  with  which  the  Department  is  in  constant  com¬ 
munication.  It  suggests  new  experiments,  co-ordinates  the  work  of  all 
the  stations,  and  in  some  cases  lends  them  financial  aid.  In  return 
it  gets  the  results  of  their  investigations,  which  it  publishes  along  with 
those  of  its  own  stations  and  of  similar  institutions  abroad.  By  means  of 
many  trials  at  these  stations,  it  endeavours  to  ascertain  the  best  treat¬ 
ment  for  the  various  kinds  of  irrigated  soils,  and  to  determine  the  grains, 
grasses,  fruits,  and  vegetables  best  adapted  to  each  soil  and  climate; 
also  the  amount  of  water  needed  to  produce  the  best  results,  the  time 
when  it  should  be  applied,  and  the  methods  of  application  best  suited  to 
different  localities  and  different  crops — and  through  the  medium  of  its 
widely  disseminated  bulletins  the  farmer  gets  the  benefit  of  all  these 
experiments. 

One  of  the  most  interesting  bureaus  of  the  Department  of  Agriculture 
is  that  of  plant  industry,  the  function  of  which  is  the  study  of  plant 
life  in  all  its  relations  to  agriculture.  It  maintains,  among  other  things, 
a  laboratory  for  plant-breeding,  an  experimental  garden,  and  an  ex¬ 
perimental  farm,  and  one  of  its  many  duties  is  that  of  selecting  and 
importing  new  seeds  and  plants. 

Every  year  America  receives  many  immigrants  of  one  kind  or  another 
— human  l)eings,  animals,  and  plants — more  than  a  million  in  all. 
Comparatively  little  care  is  taken  in  the  selection  of  the  immigrants 
belonging  to  the  genus  homo,  but  wdien  it  comes  to  animals  and  plants, 
especially  the  latter,  a  great  deal  of  care  is  taken  to  get  only  the  l>est. 
To  accomplish  this  the  Bureau  of  Plant  Industry  keeps  a  corps  of  agri¬ 
cultural  explorers  travelling  up  and  down  the  world  looking  for  jdants 
superior  to  those  already  under  cultivation  in  the  United  States,  or  new 
plants  which  these  experts  think  would  grow  there  and  be  profitable. 
As  a  rule,  about  half  a  dozen  new  things  arrive  everj-  day,  and  with 
them,  or  more  often  preceding  them,  comes  a  report  explaining  their 
habits  and  their  habitat,  so  that  arrangements  may  l<e  made  for  sending 
these  plant  immigrants  to  that  part  of  the  country  w’hich  is  most  likely 
to  furnish  them  a  congenial  home.  Upon  arrival,  they  are  passed  on  to 
the  experiment  stations  of  the  various  states,  or  are  entrusted  to  expert 
farmers  who  maj*  be  depended  u]X)n  to  give  them  proper  care  and 
attention. 

Among  the  more  successful  species  that  have  come  from  abroad  inaj’ 
be  mentioned  the  olive  from  Southern  Euro])e ;  the  orange  from  Eastern 
Brazil ;  the  tomato,  the  potato,  and  the  Lima  bean  from  Peru ;  the 
rhubarb  from  Central  Asia ;  the  celery  from  Southern  Europe ;  and  the 
asparagus  from  England. 

Among  the  more  successful  of  the  recent  introductions  into  the 
regions  we  are  considering,  is  the  durum  w'heat  of  Southern  Europe  and 
Russia,  which  is  found  to  be  very  well  suited  foi‘  the  dry  lands  of  the 
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semi-arid  states.  This  is  the  wheat  from  which  macaroni  is  made,  and 
the  acreage  devoted  to  its  cultivation  is  increasing  so  rapidly  that  the 
hopeful  American  expects  before  long  to  be  shipping  macaroni  to  Italy. 

A  hardy  Swedish  oat  capable  of  resisting  a  great  amount  of  drought 
has  been  established  in  Montana,  the  Dakotas,  and  neighbouring  districts, 
and  is  giving  excellent  yields. 

The  Vladimir  cherry  and  forms  of  the  Siberian  crab-apple  have  been 
brought  from  Siberia,  and  introduced  into  the  cold  regions  of  the  north¬ 
west. 

Alfalfa  is  another  of  the  successful  immigrants.  Varieties  have  been 
found  that  withstand  the  rigorous  winters  of  the  north-western  prairie 
states  ;  other  varieties  have  been  found  in  the  alkali  districts  of  Algeria 
and  Turkestan,  and  these  are  being  cultivated  in  similar  districts  in  the 
south-west,  and  it  is  expected  that  large  areas  now  useless  on  account  of 
excess  alkali  wdll  be  reclaimed. 

For  the  fertile  oases  that  irrigation  is  creating  in  the  lower  Colorado 
desert,  many  things  are  being  imported.  Berseem,  a  variety  of  clover, 
from  Egypt,  the  fig-tree  from  Smyrna,  and  many  varieties  of  date  palm 
from  Egypt  and  from  the  oasis  of  Biskra,  in  Sahara.  A  species  of  alfalfa 
has  been  found  which,  on  these  rich  slopes,  yields  six  or  seven  crops  in 
the  course  of  the  year,  aggregating  from  10  to  15  tons  per  acre. 

Much  of  this  “Great  American  Desert”  is  to  bo  reclaimed,  but  it  is 
not  by  irrigation  alone  that  this  will  lie  brought  about,  but  by  the 
introduction  of  hardy  plants  that  have  proven  themselves  able  to  hold 
their  own  against  the  desert  in  other  parts  of  the  world,  and  by  the 
careful  breeding  and  nourishing  of  these  plants  so  that  they  will  l)e 
able  to  do  even  more  in  America  than  they  have  done  elsewhere. 

Not  many  years  ago  much  of  this  vast  region  was  a  grazing-ground 
fur  millions  of  buffalo,  deer,  and  antelope,  and  a  hunting-ground  for 
•  those  wild  children  of  the  plain — the  Indians;  but  the  white  man  came, 
the  ambitious  white  man,  and  in  a  little  while  nearly  all  forms  of  the 
old  animal  life  had  disappeared.  They  were  succeeded  by  a  creature  a 
little  less  wild  and  a  little  less  attractive,  but  still  attractive,  the  cow¬ 
boy  ;  and  now  ho  is  almost  extinct,  and  is  being  supplanted  by  that  very 
tame  and  very  prosaic  individual,  the  man  w’ith  the  hoe.  Those  of  us 
who  had  the  good  fortune  to  see  something  of  that  freer  and  wilder  and 
more  generous  life  of  the  plains  before  the  advent  of  the  irrigating  ditch, 
find  in  the  recent  and  prospective  changes  much  to  be  regretted.  But,  on 
the  other  hand,  much  has  been  gained  ;  the  productivity  of  tillable  areas 
has  been  greatly  increased ;  desert  stretches  have  been  converted  into 
fields  of  waving  grain,  and  millions  have  been  added  to  the  taxable 
wealth  of  the  nation.  In  view  of  all  this,  I  think  we  should  be  content. 

Before  the  pa})er,  the  Pbesidekt  :  I  have  to  introduce  to  you  to-night  the  reader 
of  the  paper.  Major  Beaconi,  who  is  military  attache  to  the  United  States  embassy. 


424 


IRRIGATION  IN  THE  UNITED  STATES: 


Our  Society  has  always  uiaintained  close  relations  with  both  the  naval  and  military 
members  of  that  embassy,  which  has  been  fortunate  in  obtaining  a  succession  of  able 
men  to  fill  those  poets.  Major  Beacom  has  bad  the  advantage — a  great  advantage  to 
all  geographers — of  seeing  active  service  outside  his  own  country  in  the  Philippines, 
and  he  has  always  taken  a  great  interest  in  this  question  of  irrigation.  He  will 
give  you  to  night  what  I  know  to  be  a  most  interesting  account  of  the  effects 
produced  by  irrigation  on  those  arid  regions  of  the  Western  United  States,  which 
were  in  former  days  regarded  as  irreclaimable  deserts.  The  subject  is  one  of  high 
interest  to  all  geographers,  but  it  is,  I  think,  of  special-  interest  to  us,  because  it  is 
a  question  which  largely  affects  the  future  of  considerable  portions  of  the  British 
Empire.  An  immense  work  in  this  direction  has  been  done,  as  we  all  know,  in 
India,  which  fortunately  (x^ssesses  a  government  indeirendent  of  the  struggles  of 
l)arties,  and  so  has  been  able  to  conduct  its  work  efficiently.  Much  has  also 
been  done  in  Australia,  where  our  colonial  brothers  are  free  from  the  fetters  of 
mediaeval  modes  of  thought.  So  again,  as  we  all  know,  the  ancient  irrigation  of 
Egypt  has  been  vastly  extended  under  the  wise  autocracy  of  Lord  Cromer.  But 
there  is  one  part  of  the  British  Empire  where  not  only  the  economic  future,  but 
also  the  political  future,  depends  largely  on  the  thoroughness  with  which  a  ^wlicy 
of  irrigation  is  carried  out.  I  am  referring,  of  course,  to  the  new  colonies  of  the 
Transvaal  and  the  Orange  River  Colony,  to  which  must  be  added  a  considerable 
Ix)rtion  of  Caj)e  Colony.  Our  own  rulers  at  home  have  not  carried  out  any  very 
lasting  or  consistent  policy  with  regard  to  this  matter,  and  this  is  not  suqwising 
when  one  considers  the  feeling  of  almost  disdain  that  so  many  people  in  this 
country,  otherwise  highly  educated,  have  for  geography ;  for  I  need  not  jwint  out 
to  you  that  irrigation  over  vast  regions  is  strictly  a  geographical  question,  depend¬ 
ing  as  it  does  upon  the  morphology  of  the  country,  on  the  political  conditions,  and 
on  the  nature  of  the  soil.  I  think  that  it  will  be  very  agreeable  to  hear  a  paper 
on  this  subject  delivered  by  a  citizen  of  a  very  go-ahead  and  progressive  country, 
in  which  geography  is  considered  to  be  a  proper  subject  for  the  education  of  youth. 
I  will  now  call  upon  Major  Beacom  to  read  his  paper. 

After  the  paper,  the  President  :  I  think  we  must  open  the  discussion  by  calling 
upon  Sir  Colin  Scott-Moncrieff  to  say  a  few  words.  He  is,  as  you  know,  not  only 
the  highest  authority  in  India,  but  the  highest  authority  in  Europe  on  the  question 
of  irrigation  in  many  parts  of  the  world. 

Sir  Colin  Scott-Moncrieff;  May  I  be  allowed  first  to  say  what  pleasure  I 
have  in  welcoming  a  brother  officer  from  the  American  corps  of  Engineers  in  this 
country?  I  am  sure  my  brother  Engineers  present  will  join  me  in  saying  so. 
Major  Beacom  has  given  us  a  most  interesting  lecture.  One  little  thing  he 
remarked  was  curiously  unlike  my  own  experience :  he  said  jiarts  of  the  Colorado 
had  reminded  him  of  the  Nile  in  Egypt.  Now,  it  struck  me  the  whole  (xisition 
was  as  unlike  the  Nile  as  anything  I  had  ever  seen,  not  only  as  regards  the  country, 
but  among  the  genua  homo  to  whom  he  alluded.  As  I  listened  to  jiage  after  page 
with  great  interest,  I  kept  asking  myself  questions  which  I  would  like  to  ask  the 
lecturer ;  but  if  I  asked  them  all  it  would  keep  you  here  at  least  till  midnight. 
He  told  us  a  great  deal ;  but  be  knows,  as  well  as  any  one  else,  that  there  was  a 
great  deal  he  had  not  time  to  tell  us.  I  would  like  to  ask  where  all  this  great 
water-supply  comes  from;  whether  it  is  a  certain  supply  or  not;  whether  in  that 
country  they  have  great  fa.nines  owing  to  drought,  such  as  we  have  in  India ;  and 
whether  they  raise  grain  at  all  without  irrigation?  In  Egypt  there  is  no  halfway 
bouse ;  there  is  merely  irrigation  or  the  desert.  Major  Beacom  alluded  to  the  small 
area  of  land  that  was  irrigated  in  Egypt ;  but  it  is  all  there  is  of  Egypt — there  is 
no  land  there  that  is  not  irrigated.  The  country  of  Egypt  is  about  one  and  a  half 
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times  the  size  of  Wales.  It  would  take  eight  Egypto  to  make  Great  Britain,  and 
out  of  that  you  cannot  make  a  large  held  for  irrigation.  When  I  talk  about  Egypt 
I  do  not  mean  the  desert  on  the  two  sides,  because  they  are  no  more  Egypt  than 
the  sea  is.  In  Egypt  everything  is  grown  by  irrigation,  because  there  is  prac¬ 
tically  no  rainfall  to  speak  of.  Therefore,  you  cannot  have  famines  from  want  of 
rain,  and  there  is  no  famine  so  long  as  the  Nile  is  properly  managed.  In  India  it 
is  very,  very  different.  There  is  a  certain  amount  of  rainfall,  which  is  all  that  a 
great  part  of  the  country  has  to  depend  upon ;  and  it  is  sufficient  for  the  commoner 
style  of  crops,  but  not  for  the  more  valuable  ones.  And  there  irrigation  comes  in ; 
and  then  the  question  comes,  How  much  water  is  there,  and  can  you  count  U]X)n 
it?  In  Northern  India  there  is  a  great  ice- wall,  and  the  hotter  the  day  the  more, 
the  melted  ice  comes  down,  rolling  over  the  country.  Further  south  there  are 
large  reservoirs,  great  lakes  doing  valuable  work ;  but  when  the  rains  fall,  as  they 
sometimes  do,  these  lakes  are  empty.  I  remember  having  ex})crience  of  it  in 
1877,  in  a  beautiful  fertile  province,  Mysore,  where  the  reservoirs  number  some 
30,000, 1  believe,  and  there  was  not  a  drop  of  rain  in  one  of  them.  I  do  not  know 
if  in  America  that  kind  of  thing  can  happen ;  whether  the  rivers  ever  fall  short  of 
water,  or  whether  there  is  a  constant  supply.  Reservoirs  go  a  long  way,  but  any 
scheme  of  irrigation  requires  a  large  volume  of  water.  You  will  be  perhaps  sur¬ 
prised  to  hear  that  a  million  cubic  feet  of  water  will  not  keep  more  than  about 
7  acres  of  rice  alive.  One  great  point  we  always  have  to  consider  with  regard  to 
an  irrigation  officer  in  India,  is  what  use  he  makes  of  his  water.  An  officer  is  put 
in  charge  of  a  certain  amount  of  water,  and  he  is  asked,  “  How  many  acres  have 
you  irrigated  out  of  it?”  He  keeps  an  exact  account  of  the  volume  of  water  that 
enters  and  the  quantity  that  leaves  his  division,  and  he  has  to  send  in  an  account 
showing  that  so  many  cubic  feet  of  water  have  irrigated  so  much  land.  I  do  not 
know  whether  it  has  come  to  that,  or  whether  there  is  the  necessity  for  it,  in 
America.  If  there  is  plenty  of  water,  there  is  no  great  need  to  trouble  about  it. 
Major  Beacom  alludetl  to  the  large  area— 45,000,000  of  acres — in  British  India. 
I  should  say  that  of  that  45,000,000,  13,000,000  are  irrigated  from  wells.  These 
wells  are  made  by  the  private  farmers  and  peasants ;  they  are  often  merely  holes 
cut  in  the  ground  down  to  the  s])ring-level.  Sometimes — not  in  most  cases — they 
are  line<l  with  masonry.  The  Government  has  nothing  to  do  with  them,  but  it 
gives  a  man  an  advance  to  help  him  to  dig  a  well,  and  it  is  afterwards  entirely  his 
own ;  and  for  this  irrigation  the  Government  can  take  no  credit.  What  has  been 
done  by  Government  is  not  much  more  than  30,000,000  acres.  I  believe  there  is 
going  to  be  a  great  deal  more.  I  was  struck,  but  not  more  than  I  expected  to  be, 
with  the  courage  and  with  the  magnificent  engineering  works  of  the  American 
engineers.  The  difficulties  they  have  had  to  face  were  enormous,  and  the  works 
are  evidently  of  a  very  high  order.  One  would  like  to  hear  a  great  deal  more  about 
them,  and,  of  course,  most  of  all  to  visit  them.  One  great  difficulty  that  exists  in 
India  is  the  soil.  A  large  portion  of  the  country  is  composed  of  what  is  known 
as  “black  cotton  soil;”  it  is  very  clayey,  and  a  very  small  amount  of  rain  will 
produce  a  crop.  Very  much  rain  will  make  a  quagmire,  and  you  can  get  nothing 
much  out  of  it ;  but  with  moderate  rain  it  is  especially  good  for  cotton.  My  chief 
business  in  India  for  many  years  was  considering  the  question  of  irrigation  always 
from  the  point  of  view  of  the  prevention  of  famine,  and,  coming  to  a  district 
of  black  cotton  soil,  the  people  would  come  and  say,  “  For  Heaven’s  sake,  don’t 
send  your  water  here.”  And  that  would  go  on  for  perhaps  ten  years,  and  then 
they  would  come  and  go  down  on  their  knees,  and  say,  “  For  goodness’  sake,  give 
us  water.”  The  difficulty  is  the  financial  question,  because  if  people  only  want 
water  once  in  ten  years,  you  cannot  see  how  to  charge  them.  My  experience  of 
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irrigation  has  always  been  with  subject  ])eople,  either  the  natives  of  India  or  the 
natives  of  Egypt,  and  they  at  least  are  totally  unlike  the  natives  of  America. 
With  these  subject  people  there  is  a  strong  Government,  and  you  lay  down  rules 
which  the  people  must  obey.  For  instance,  a  distributing  channel  delivers  water 
to  the  first  3  miles  on  Monday,  Tuesday,  and  Wednesday,  and  to  the  next  6  miles 
on  the  other  half  of  the  week.  The  irrigator  has  a  little  earthen  pipe  inside  the 
channel  from  which  he  draws  his  water,  and  if  he  is  caught  irrigating  his  crop  on 
one  of  the  days  on  which  it  ought  not  to  be  irrigated,  he  is  fined ;  and  this  law 
they  can  keep  pretty  well  enforce<l.  I  do  not  know  that  the  American  farmer 
would  be  as  amenable  to  reason  if  ho  saw  his  crop  dying  ?  I  do  not  want  to  say 
anything  against  Boer  farmers,  but  from  what  one  has  read,  I  do  not  think  they 
are  very  good  at  obeying  the  law.  The  conditions  with  regard  to  water  in  the 
Transvaal  are  very  curious.  It  is  a  limestone  formation,  and  there  seems  to  be  a 
regular  network  of  rivers  or  branches  of  rivers  some  40  or  50  feet  below  the  ground. 

A  farmer  sinks  a  well,  starts  a  pump,  and  he  may  pump  dry  a  dozen  farms  all 
round  him.  While  he  is  injuring  the  neighbours,  he  may  have  far  more  water 
than  he  wants  for  himself ;  but  he  says,  “  I  bored  the  well,  and  I  am  entitled  to 
all  the  water.”  Laws  must  be  made  for  such  cases  as  this,  and  these  laws  must  be 
rigorously  enforced.  The  most  law-abiding  and  the  most  scientific  irrigators  I 
know  are  in  North  Italy;  they  have  had  irrigation  from  the  time  of  Leonardo  da 
Vinci.  They  have  a  beautiful  system  of  canals,  and  there  the  farmers  are  law- 
abiding;  and  I  have  been  told  it  is  considered  as  disgraceful  to  take  water  out 
of  your  turn  as  to  steal  a  horse  out  of  a  stable.  I  hope  it  may  be  the'  same  in 
America.  I  was  much  interested  in  the  efforts  that  are  being  made  in  America  to 
study  agriculture  and  sec  what  is  best  for  the  dififercnt  soils.  I  am  sorry  to  say 
we  are  very  much  behindhand  in  that  respect,  both  in  India  and  in  Egypt.  The 
total  initial  coat  of  these  American  projects,  we  are  told  by  Major  Beacom,  is  from 
£4  to  £17  i)er  acre.  In  India  the  average  is  about  £3  os.  per  acre,  but  there  are 
no  works  like  these  tremendous  works  we  have  seen  photographs  of  to-night. 

The  President:  I  will  now  call  ujxin  Prof.  Gregory,  who,  during  his  long 
experience  in  Australia,  must  have  gained  a  great  deal  of  information  connected 
with  the  irrigation  tliere. 

Prof.  Grboort  :  I  should  like  to  join  Sir  Colin  Scott-Moncrieff  in  expressing 
the  high  ap])reciation  in  which  the  work  of  the  Irrigation  Department  of  the  Uniterl 
States  is  held  in  other  countries.  The  great  collection  of  data  obtained  by  that 
department,  not  only  throws  light  on  many  problems  of  high  theoretical  interest,  but 
is  of  great  practical  value  to  Uiose  who  in  other  countries  are  wrestling  with  drought, 
and  trying  to  stay  the  deplorable  waste  of  water  in  times  of  flood.  We  must  thank 
Major  Beacom  for  his  interesting  account  of  the  work  at  present  in  progress  in  the 
United  States.  It  is  interesting  to  observe  in  how  many  resjtects  Australia  and 
America  are  developing  their  irrigation  schemes  on  parallel  lines;  sometimes  the 
one  state  and  sometimes  the  other  is  the  pioneer.  The  United  States  is,  of  course, 
working  on  much  greater  lines ;  but  its  Reclamation  Act,  providing  for  great 
national  schemes,  conducte<l  by  a  branch  of  the  Geological  Survey  of  the  United 
States,  follows  the  much  earlier  example  of  Victoria,  where  the  great  reservoirs  and 
long  water-channels  are  all  State  works,  made  and  managed  by  a  branch  of  the 
Mines  Department.  So  far  as  Australian  practice  is  concerned,  there  seem  to  be 
three  main  requirements  in  successful  irrigation :  the  water  is  wanted  at  the  right 
season,  and,  as  Sir  Colin  Scott-Moncrieff  }iointed  out,  a  great  deal  of  it  is  wanted ; 
the  jx)pulation  should  be  concentrated,  at  least  locally ;  and  there  must  be  a  con¬ 
siderable  {vipulation  of  painstaking  and  careful  farmers.  Irrigation  work  has  the 
great  advantage  that  a  desert  soil  is,  in  most  cases,  a  fertile  soil.  There  are,  of 
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i-ourne,  exceptions ;  but  in  the  niajurity  of  cases  tlie  uKl  desert  soils  have  stored  up 
such  accumulations  of  plant  food  that  they  only  want  water  to  grow  luxuriant 
cri>|«.  The  Milk  river  controversy  is  analogous  to  that  between  three  Australian 
states  over  the  Murray.  South  Australia  contributes  nothing  to  the  waters  of  the 
Murray  river,  all  of  which  comes  from  New  South  Wales  and  Victoria.  Canada 
may  get  some  encouragement  from  the  Australian  decision,  as  the  two  states  that 
supply  the  water  agree  to  allow  South  Australia  a  very  considerable  share  of  it. 

The  Presidknt:  I  will  ask  Mr.  Colquhoun  if  lue  will  s.ay  a  few  words.  He  is 
an  old  South  African,  and  knows  large  parts  of  the  world. 

Mr.  Coi.QUHOUN :  The  subject  of  the  i)ai)er  read  this  evening  is  one  that  is  of 
special  interest  to  myself,  although  I  have  not  had  the  opportunity  of  personally 
visiting  these  irrigation  works  of  which  Major  Beacom  has  given  us  so  interesting 
an  account.  There  is,  perhaps,  no  more  eloquent  tribute  to  the  energy  and  enteY- 
prise  of  the  American  iwt)ple  than  these  irrigation  works,  and  it  is  wonderful  U>-day 
to  realize  that  the  enormous  areas  of  Land,  which  not  very  many  years  ago  were 
wild  and  almost  trackless,  are  now  so  fully  peopled  and  so  far  developed,  that  it  is 
necessary  to  begin  the  undertaking  of  these  reclamation  schemes  with  a  view  to 
intensive  cultivation  later  on.  'J'he  sjiecial  iH)int  to  which  I  venture  to  call  your 
attention  this  evening,  is  one  which  came  under  my  notice  in  South  Africa  in 
connection  with  this  question  of  irrigation.  Major  Beacom  has  incidentally  referred 
to  the  great  difliculties  that  arise  from  the  existence  of  water  rights  in  old  countries; 
but  he  has  not  said  so  very  much  on  this  particular  subject,  l)ecause  in  new  regions, 
such  as  the  one  he  has  been  treating  of,  these  difliculties  are  not  accentuated  in  the 
same  way  as  they  .are  in  the  older  .and  more  jieopled  countries.  In  It.aly,  as  Sir 
Colin  Scott-Moncriefif  has  jiartly  indicateil,  this  particular  difliculty  (which  was  very 
■acute  indeeil,  arising  from  the  conflicting  interests  of  that  country)  w.as  met  by 
what  may  be  briefly  called  the  n.ationali7..ation  of  the  water  rights,  and,  in  the 
opinion  of  many  jieople  who  know  South  Africa,  it  will  l)c  necessary  for  that 
country  to  follow  the  example  of  It.aly,  if  the  full  iKissibilities  of  South  Africa  as 
an  agricultural  country  are  ever  to  be  realizeil.  The  Uniteil  States  are  to  be  con¬ 
gratulated  on  having  such  a  wonderful  organization — an  organization  which  combines 
so  complete  a  scientific  study  with  the  practical  enterprise  which  the  American 
people  always  exhibit.  AVe  ourselves  in  India  have  a  dei^artment,  as  our  chairman 
has  told  us  this  evening,  which  has  done  not  only  such  wonders  for  India,  Vuit  has 
helped  to  recreate  Egypt,  and  has  sent  most  distingiiishe*!  irrigation  engineers  to 
nearly  all  parts  of  the  world  to  rejiort  upon  that  subject,  and  Sir  Colin  Scott- 
Moncrieff,  who  is  with  us  this  evening,  is  perhaps  the  most  distinguished  of  these 
engineers.  But  there  are  two  countries  within  the  British  Emj)ire,  one  South 
Africa,  and  the  other  Australia :  South  Africa,  which  has  hardly  begun  to  think 
of  irrigation;  Australia,  which  has  done  something,  but  by  no  means  what  ought 
to  have  been  done  for  that  great  country — these  two  seem  still  not  to  realize  the 
value  of  really  scientific  irrigation.  It  is,  therefore,  of  the  greatest  value  to  us,  and 
fraught  with  interest  also,  to  hear  of  the  methoils  which  are  being  adopted  in  the 
United  States,  where  scientific  study  is  so  happily  combined  with  practical  energy 
and  enterprise.  And^I  hope  that  our  young  democracies  overseas,  those  within  the 
British  Empire,  may  see  their  way  to  follow  the  example  of  our  American  cousins 
in  this  res|)ect,  if  not  {)erhaps  in  all  others. 

Mr.  Bucki.ey  :  At  this  Late  hour  I  feel  I  must  not  detain  you  long,  but  I  should 
like,  in  concert  with  Sir  Colin  Scott- Moncrieff,  to  congratulate  Major  Beacom  and  the 
Engineers  of  America  on  the  great  progress  they  are  making  in  the  science  to  which 
so  many  of  us  in  India  have  devoted  our  lives.  Major  Beacom  referred  to  the  great 
Colorado  river,  and  there  is  one  jtoint  in  connection  with  that  which  may  l)e  of  some 
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interest  to  the  meeting.  The  great  Colorado  river  carries  down,  Major  Beaconi  told 
us,  1,. 500, 000  tons  of  silt  every  day  in  a  great  flood.  Now,  jjerhaps*  you  will  all  think 
that  this  mud  in  the  water  is  not  a  very  important  matter.  1  assure  you  that  it  is 
imix)rtant.  In  India  it  is  a  common  thing  to  see  a  cultivator,  who  has  got  his  ricefield 
filled  up  by  the  rain,  deliberately  letting  off  the  rain-water,  and  then,  when  the  field 
is  dry,  allowing  the  canal  water  to  flow  over  it  again.  You  ask  him  why  he  does  it. 
lie  tells  you  it  is  because  he  gets  fertilizing  silt  from  the  water.  It  is  the  fertilizing 
silt  which  has  made  Egypt  so  fertile,  and  it  is  fertilizing  silt  which  will  keep  the 
Colorado  claims  productive.  I  heard  the  other  day  that  a  large  number  of  American 
farmers  were  leaving  America  and  going  to  Canada.  I  asked  why  it  was,  and  I  was 
told  they  were  leaving  America  because  their  lands  were  becoming  exhausted,  and 
they  were  going  to  the  virgin  soil  of  Canada,  where  they  could  grow  the  good  crops 
they  used  to  get  in  America.  Now,  if  the  lands  under  irrigation  in  Colorado  are  to 
be  productive,  you  must  do  the  best  you  can  to  transfer  the  silt  from  the  river  on  to 
the  lands.  Major  Beacom  said  he  was  not  aware  what  the  volume  of  silt  was  that 
jiassed  down  the  Nile.  I  happen  to  know  the  figures.  Sir  William  Wilcox  gives 
the  proportion  of  silt  in  the  river,  and  I  find  that  about  the  same  quantity  of  silt 
passes  down  the  Nile  in  a  big  flood  as  comes  down  the  Colorado;  that  is,  the 
maximum  of  any  d.ay  of  the  year  is  about  the  same,  but  the  Colorado  carries  rather 
more  than  the  Nile. 

The  total  quantity  of  silt  which  passes  down  the  Nile  during  a  whole  year  is 
given  by  Sir  Wdliam  Wilcox  in  his  book  as  47,000,000  cubic  yards.  I  dare  say 
these  figures  convey  to  you  very  little  impression  of  the  volume.  You  know  Uyde 
Park  and  Kensington  Gardens.  The  houses  all  round  them  are  about  50  feet  high. 
Now,  suppose  you  filled  the  whole  of  Hyde  Park  and  Kensington  Gardens  up  to  the 
top  of  the  present  houses  with  mud  from  the  Nile,  and  then,  on  the  top  of  the 
present  houses  you  built  another  lot  of  houses  50  feet  high,  and  still  a  third  lot  of 
houses  50  feet  high  on  the  top  of  the  second  lot,  and  then  filled  up  the  whole  area 
to  the  top  of  the  third  set  of  houses,  the  quantity  you  would  absorb  would  be  about 
the  volume  of  mud  which  comes  down  the  Nile  in  a  year.  A  large  portion  of  this 
silt  is  spread  over  the  land  in  Egypt,  and  it  is  to  that  that  the  land  owes  its  fertility. 
I  feel  a  little  doubt  whether,  if  these  irrigated  lands  in  Colorado  have  to  dejiend 
largely  upon  reservoirs,  they  will  retain  their  fertility ;  for,  mark  you,  when  you  put 
water  into  a  reservoir  and  keep  it  there  a  long  time,  all  the  fertilizing  matter  which 
ought  to  go  on  to  the  land,  or  a  very  large  proportion  of  it,  sinks  to  the  bottom  of 
the  reservoir ;  you  do  not  get  it  on  your  fields,  and  you  choke  your  reservoirs  with 
it.  I  think  the  American  Engineers  will  have  to  consider  whether  some  measures 
are  not  necessary  to  enable  them  to  jwss  the  silt  which  the  Colorado  river  carries  on 
to  the  lands,  so  that  they  may  keep  them  up  to  their  present  standard  of  fertility. 
There  are  other  jxiints  to  which  1  should  like  to  refer,  but  I  feel  I  should  not  detain 
you  longer.  I  will,  therefore,  only  thank  you  for  your  kind  attention. 

Colonel  Chckch:  In  answer  to  the  gentleman  who  has  just  spoken,  may  I  say 
a  word  with  reference  to  the  silt  question.  The  engineers  of  Canada  tell  me  that 
there  are  70,000,000  of  acres  of  arid  and  semi-arid  lands  which  can  be  irrigated 
there.  If  it  is  necessary  to  have  silt  to  fertilize,  for  instance,  a  wheat-field,  why  is  it 
that  the  further  you  go  north  the  more  bushels  of  wheat  you  get  to  the  acre  of  land 
which  is  not  irrigated  ?  The  reason  is,  that  up  to  the  limit  of  the  wheat  belt,  the 
ground  freezes  to  a  depth  of  at  least  5  or  6  feet.  When  the  wheat  begins  to  spring 
above  the  ground  it  is  in  the  warm  weather,  when  evaporation  is  constantly  taking 
place,  in  a  very  gentle  way,  from  that  great  ice-cap  that  underlies  the  soil.  There 
is  no  silt  in  it.  It  is  about  the  purest  water  you  can  get,  and  yet  it  will  give  you 
twenty-two  bushels  of  wheat  to  the  acre,  while  if  you  go  south,  to  the  border  of 
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the  United  States,  you  get  from  eleven  to  thirteen  bushels.  Therefore,  although  the 
silt  may  be  very  useful,  clear  water  may  also  be  desirable.  I  may  say  that  the 
largest  and  most  beautifully  irrigated  field  I  ever  saw  in  my  life  was  in  Northern 
Mexico,  which  was  irrigated  by  a  perfectly  dear-water  stream.  It  was  growing 
Indian  corn  10  and  11  feet  high,  with  ears  of  maize  nearly  as  big  as  my  forearm. 
Is  the  silt  question  the  main  one  in  irrigation  ? 

I  may  say  something  about  my  favourite  Siianish-American  country.  If  you 
follow  that  great  arid  region  of  the  western  United  States  (with  its  sixteen  states) 
further  south,  on  to  the  Mexican  plateau,  varying  in  elevation  from  3000  to  4000 
feet  in  the  north  to  7500  feet  at  the  city  of  Mexico,  you  get  a  vast  area  which  can 
be  made  into  a  garden  wherever  you  can  find  water  to  put  ui)on  it,  and  the  chances 
are  that,  in  nine  cases  out  of  ten,  if  you  get  any  river  at  all,  it  will  be  a  dear-water 
one ;  and,  as  a  general  rule,  wherever  you  sec  irrigation  there,  as  I  have  seen  it 
extensively,  you  will  find  it  is  from  clear  water.  If  you  go  still  further  south,  to 
the  tableland  of  the  Andes,  and  their  western  slo^ie,  1  can  ix)int  there  to  the 
remains  of  irrigation  works  so  extensive  that  it  amuses  me  to  hear  about  mo<^lern 
irrigation,  and  of  the  5,500,000  acres  of  Kgypt  and  the  9,0o0,000  of  acres  which, 
I>erbap6,  were  irrigated  in  the  iKilmy  days  of  the  Chaldean  empire !  The  ancient 
Peruvians  also  irrigated  by  the  millions  of  acres,  and  you  will  find  in  Peru  and 
Bolivia  works  absolutely  tunneling  the  shoulders  of  the  mountains.  There  are  on 
the  western  sloiies  of  the  Andes  sixty  torrential  dear-water  streams  which  can  be 
imiMunded  and  utilized  as  they  were  in  the  time  of  the  Incas,  and  50,000,000  of 
acres  of  land  awaiting  irrigation.  The  Peruvian  engineers  estimate  that,  even  in  a 
moderate  way,  they  might  irrigate  34  millions  of  acres  in  Peru  alone.  When  it  rains 
there,  as  it  does  once  in  a  long  jicricKl  of  years,  it  is  i)erfectly  wonderful  to  see  one  of 
the  coast  deserts.  In  the  course  of  a  day  or  two  it  becomes  a  vast  garden  of  flowers, 
great  numbers  of  which  are  of  unknown  si)ecies,  a  vegetation  which  is  absolutely 
marvellous  in  its  apjjearance,  a  smile  from  Pleistocene  times.  And  the  next  day 
you  look,  and  it  is  gone ;  the  arid  region  has  reclaimed  it  again,  and  the  rains,  which 
have  nut  carried  a  particle  of  silt,  have  disapjieared. 

The  Pbesident  :  Unless  any  one  else  wishes  to  take  jart  in  the  discussion,  I  am 
sure  you  will  join  with  me  in  a  very  hearty  vote  of  thanks  to  Major  Beacom  for 
coming  here  and  giving  us  such  an  interesting  address,  and  helping  us  to  pass  a  very 
instructive  evening. 

Major  Beacom,  in  resjx^ndiug,  said :  I  wish  to  assure  my  audience,  in  the  beginning, 
that  I  shall  not  attempt  to  answer  the  many  questions  that  have  been  asked,  as 
that  would  take  too  much  of  your  time,  but  I  shall  try  and  answer  a  few  of  them. 

As  to  the  amount  of  water  in  the  arid  states  available  fur  irrigation  puritoses,  I 
would  say  that  it  is  not  sufficient  fur  more  than  a  small  i>art  of  the  vast  region  that 
would  be  benefited  by  irrigation ;  but  it  is  proposed  to  make  the  most  of  existing 
supplies  by  increased  economy  in  the  use  of  water,  and  also  to  increase  the  supply,  or 
at  least  to  secure  a  steadier  stream-flow,  by  preserving  the  forests  on  the  headwaters 
of  irrigation  streams.  The  Oovernment  forest  reserves  now  cover  an  area  about 
equal  to  that  of  the  British  Isles. 

Some  exception  has  been  taken  to  my  comparison  between  the  Nile  and  the 
Colorado,  but  I  still  think  that  the  conditions,  from  an  irrigation  point  of  view,  in 
the  lower  Colorado  and  the  lower  Nile  are  very  much  alike.  The  analysis  of  the 
soils  shows  them  to  be  almost  identical,  and  in  the  matter  of  rainfall  and  temperature 
there  is  very  little  difference.  The  proof  of  this  similarity  of  conditions  is  ffiund  in 
the  fact  that  most  things  that  grow  in  Egypt  can  be  grown  as  well  in  the  lower 
Colorado. 

I  am  not  prepared  to  answer  the  question,  "  How  are  you  going  to  train  your 
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people  tu  wait  patiently  tor  iiiuch-ueeded  water  until  their  ueighboura’  cropa  Lave 
been  watered,  as  is  often  necessary?”  We  know  that  there  are  many  difficulties  in 
the  way,  and  we  have  already  sent  exi^erts  over  the  world  to  study  the  systems  of 
management  found  workable  in  other  countries.  We  have  conclude*!  that  there  is 
uothing  to  be  learned  from  India  or  Egypt,  because  the  social  and  economic  con¬ 
ditions  in  those  countries  are  totally  ditferent  from  our  own,  but  we  hojte  tu  profit 
from  the  exijerience  of  the  communities  of  Northern  Italy,  where  the  conditions  are 
more  like  those  in  America.  We  are  just  making  a  beginning. 

I  would  say,  in  conclusion,  as  it  may  be  of  interest  tu  you  tu  know,  that  President 
Roosevelt  did  much  to  secure  the  ])assage  of  the  Reclamation  Act — so  much,  indeed, 
that  he  may  projK-Tly  be  considere<l  the  author  of  that  imj^rtant  law. 


A  NEW  ISLAND  IN  THE  BAY  OF  BENGAL.* 

By  Lieut.  E.  J.  HEADLAM,  R.I.M.  Survey  of  India. 

Hopinu  that  it  may  be  of  interest,  I  beg  herewith  to  send  a  sketch,  with 
a  couple  of  plans  and  some  idiotographs,  together  with  this  short 
account  of  a  new  island  which  was  thrown  up  by  the  action  of  a  mud 
volcano,  in  the  Bay  of  Bengal,  off  the  north-west  corner  of  L'heduba 
island,  on  the  Arakau  coast  of  Burma,  iJecember  15,  llhiO. 

The  island  is  situated  in  lat.  19^  o'  6"  N.,  long.  93’  24'  2o''  E.,  and  is 

miles  in  a  north-w'est  by  north  direction  from  the  north- w  esternmost 
point  of  Cheduba  island.  It  is  in  extent  307  yards  long  in  its  greatest 
length  running  south-south-west  and  north-north-east,  and  is  217  yards 
at  its  greatest  breadth  running  in  a  north-west  and  south-easterly 
direction ;  the  highest  point  is  19  feet  alx)ve  high-water  mark,  and  it 
is  entirely  composed  of  mud,  with  a  small  (quantity  of  stones  of  various 
sorts,  but  no  lava. 

(In  December  15,  1906,  the  workmen  employed  by  the  Public  Works 
Department  of  Burma  in  constructing  a  lighthouse  on  Beacon  island 
(which  lies  south-east  by  south  about  4i  miles  from  the  new'  island) 
heard  loud  rumblings  and  rushing  noises,  and  noticed  that  the  sea  was 
in  a  much  disturbed  condition  to  the  north-westward ;  finally  they 
saw  a  mass  of  land  appear  above  the  water.  This,  according  to  their 
account,  twice  disappeared  and  reappeared  again ;  but  this  was  probably 
only  an  optical  illusion  owing  to  the  wave  which  was  caused  by  the 
great  displacement  of  water,  which  rose  several  feet  above  the  normal, 
and  probably  washed  almost  over  the  island. 

On  December  20,  on  receiving  the  information  from  Mr.  Dawson  of 
the  P.W.D.,  who  had  been  on  Beacon  island.  Colonel  Huddleston,  K.I.M. 
port  oflScor  of  Akyab,  visited  the  island,  and  found  it  still  very  soft  and 
hot,  but  not  in  any  way  active.  On  December  30  the  li.I.M.S.  Investi¬ 
gator,  under  the  command  of  Commander  W.  G.  Beauchamp,  li.I.M. 

*  Research  Department,  February,  1907.  The  discussiou  on  this  paper  will  be 
published  with  that  on  Mr.  Sivewright’s  {)aper  on  the  “  Cutoh  and  the  Ran,”  which 
was  read  at  the  same  time. 
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surveyor  in  charge  of  the  Marine  Survey  of  India  (which  was  at  the 
time  in  Akyab),  received  orders  from  the  Government  of  India  to 
proceed  to  the  island  for  the  purposes  of  scientific  iinjuiry,  and  to  fix 
its  position  and  ascertain  w’hether  any  further  disturbance  had  occurred 
in  the  nature  of  the  bottom  of  the  sea  in  the  vicinity.  The  Inveathjator 
arrived  off  the  island  on  the  morning  of  December  31,  and  anchored  in 
11  fathoms  just  over  half  a  mile  from  the  beach,  having  encountered  no 
shoal  water.  Under  orders  from  Commander  Beauchamp,  I  landed, 
taking  with  mo  Captain  R.  E.  Lloyd,  Indian  Medical  Service,  surgeon- 
naturalist  to  the  Government  of  India  in  the  Marine  Survey  of  India, 
and  two  officers  of  the  Marine  Survey. 

The  island,  on  approaching  from  the  eastward,  presented  a  long  low 
appearance  of  a  uniform  greyish-brown  colour,  having  a  small  knob  or 
summit  on  its  southern  end  ;  no  smoke  or  sign  of  activity  was  noticed  ; 
from  a  distance  of  half  a  mile  the  water  shoaled  gradually  to  the  beach. 
On  landing,  wc  found  the  upper  crust  quite  hard  and  cool,  except  (juite 
close  to  the  beach,  where  the  mud  was  soft — so  soft  in  places  that  we  sank 
above  our  knees.  The  whole  island  was,  with  the  exception  of  a  small 


EASTWABU  AT  A  DISTANCE  OF  ABOUT  HALF  A  MILE. 

quantity  of  stones  and  sand,  entirely  composed  of  greyish-brown  mud 
of  a  clayey  nature,  with  an  extraordinarily  rough  surface,  caused  by  the 
quickness  with  w'hich  the  boiling  mud  had  cooled  with  exposure  and 
the  cessation  of  the  eruption.  The  island  is  a  rough  diamond  in  shape, 
as  shown  in  Fig.  2,  with  the  highest  part  at  the  southern  end,  and 
extending  in  a  ridge  formation  in  a  north-north-easterly  direction,  with 
small  gullies  and  ridges  branching  ofif  at  either  side.  The  main  ridge 
is  about  16  feet  above  high  water  (with  the  exception  of  the  knob  at 
the  southern  end),  and  is  about  4u  yards  broad ;  the  laud  then  slopes 
down  to  the  sea,  being  slightly  steeper  on  the  western  side. 

There  was  no  activity  visible  except  at  the  northern  end,  where 
several  small  craters,  varying  in  size  from  1  to  6  feet  in  diameter,  were 
exuding  liquid  mud,  but  only  in  small  quantities  and  not  with  any 
great  violence.  I  computed  that  the  whole  output  during  the  day  I 
spent  there  would  not  exceed  2  tons.  Except  in  the  active  area,  the 
whole  surface  of  the  island  was  cool,  the  temperature  of  the  mud 
in  the  shade  being  86°  Fahr.,  or  normal  for  those  latitudes  at  this 
time  of  year;  below  the  surface  I  found  that  the  greatest  heat  was 
at  the  extreme  summit,  which  I  imagine  to  have  been  the  main  crater, 
though  now  filled  up.  The  result  of  several  observations  gave  a  mean 
temperature  on  the  major  portion  of  the  island  of,  at  2  feet  below  the 
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surface,  96°  Fahr.,  and  at  3  feet  below,  104°  Falir. :  whereas  at  the 
summit  the  temperature  1  foot  below  the  surface  was  1U4°  Fahr. ;  2  feet 


FIG.  2. — NEW  ISLAND,  BAY  OF  BENGAL. 

below,  1U8°  Fahr. ;  3  feet  below,  138°  Fahr.;  and  3  feet  6  inches  below, 
148°.  The  whole  island  gave  out  a  strong  smell  of  sulphur,  which  was 
almost  overpowering  close  to  the  holes  bored  for  taking  the  temperatures. 


A  NEW  ISLAND  IN  THE  HAY  OF  BENGAL 


A  good  deal  of  driftwood  had  been  washed  up 
during  the  fortnight  that  the  island  had  been  in 
existence,  and  Captain  Lloyd  discovered  fifteen 
varieties  of  seeds  and  pods  which  had  already 
found  their  way  there,  blown,  or  washed  up,  or 
dejwsited  by  birds  that  had  already  commenced  to 
utilize  the  island  as  a  resting-place.  The  discovery 
of  such  a  number  of  seeds  gives  a  goo<l  idea  of 
what  a  very  short  time  it  would  take  for  vegeta¬ 
tion  to  grow  on  an  island  of  this  description  situated 
not  many  miles  from  the  mainland.  At  the 
summU  of  the  island  a  few  bones  and  remnants 
of  fish  wore  found,  evidently  left  by  birds.  A 
large  fish-eagle  was  hovering  over  the  island  during 
jiart  of  the  time  we  were  on  shore,  evidently  only 
waiting  for  us  to  take  our  departure  before  he 
lande<l  to  deposit  the  large  fish  he  was  carrying. 
Amongst  the  stones  found  were  small  portions  of 
granite  and  sandstone. 

During  the  time  I  was  on  the  island  two  steam 
cutters  were  employed,  under  surveying  officers, 
sounding  round  the  island,  to  ascertain  how  far 
the  shoal  water  extended,  and  whether  any 
other  shoals  had  formed,  but  nothing  outside  the 
island  itself  was  found.  Discoloured  water  off  the 
island  we  had  noticed  from  the  Investigator,  which 
looked  like  shoal  water,  was  due  entirely  to  the 
washing  away  of  mud  from  the  island,  caused  by 
the  sea  breaking  round  its  edges.  The  island 
rises  gradually  from  a  depth  of  11  fathoms,  the 
diameter  at  the  base  being  a  little  over  half  a 
mile,  beyond  which  the  depth  was  found  to  be 
as  shown  in  the  Admiralty  chart.  No.  832,  of 
“Cheduka  Straits,”  surveyed  in  1884.  On  Fig.  2 
will  be  found  the  soundings  obtained  immediately 
round  the  island  reduced  to  low  water  springs  ; 
and  in  Fig.  3  the  island  is  shown  in  section  north 
and  south,  indicating  the  gradual  rise  from  the 
l)ottom  of  the  sea. 

At  this  early  date  it  is  hard  to  say  whether 
the  island  is  likely  to  remain  as  a  permanency, 
being  composed  almost  entirely  of  mud,  only  2(i 
feet  above  high  water  at  its  summit,  and  fully 
exposed  to  the  force  of  the  south-west  mons(X)n. 
I  should  imagine  it  might  wash  away  and  remain 
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only  as  a  shoal,  unless  in  the  intervening  five  months  of  fine  weather 
enough  driftwood  and  sand  with  small  stones  have  formed  a  secure 
beach,  and  grass  and  young  shrubs  helped,  with  the  hardening  clay 
of  the  interior,  to  bind  the  whole  sufficiently  together  to  withstand 
the  force  of  the  sea  and  rain  in  the  monsoon. 

A  study  of  this  portion  of  the  Burma  coast  seems  to  show  that  this 
island  is  part  of  a  chain  of  mud  volcanoes  which  appear  along  the  eastern 
side  of  Cheduka  island  and  the  islands  immediately  to  the  southward, 
some  of  which  are  several  hundi’ed  feet  in  height  and  are  occasionally 
active ;  and  again  continuing  the  line  for  some  50  miles  further  to  the 


FIG.  4.— WATCHING  THE  LIQUID  MUD  EXUDING  FBOM  SMALL  CRATEB.  DISTINCT 
BUMBLINQB  WERE  HEARD. 

northward,  we  came  to  another  mud  volcano  (active,  but  still  some  feet 
l»elow  the  surface  of  the  sea),  which  is  situated  just  inside  the  southern 
point  of  the  Eastern  Borongo,  alwut  20  miles  south  of  Akyal,  and 
which  was  discoveretl  by  the  officers  of  the  R.I.M.S.  Investigator  whilst 
surveying  there  four  years  ago. 

The  photographs  give  a  very  gootl  idea  of  the  extraordinary  rough¬ 
ness  of  the  ground,  and  of  the  liquid  mud  as  it  poured  down  from  the 
small  active  craters.  The  beacon  and  flag  on  the  summit  were  erected 
as  a  mark  to  help  in  fixing  the  position,  and  also  to  draw  the  attention 
of  passing  ships  to  this  uncharted  danger,  which,  on  account  of  its 
lowness  and  drab  colour,  is  very  difficult  to  see  until  fairly  close,  more 
especially  in  misty  weather.  The  photographs  wore  very  kindly 
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FIG.  5. — WATCHIKQ  THE  ACTION  OF  AN  ACUTE  CliATEB.  TUB  BROAD  STREAM  OF 
LIQUID  MUD  18  EASILY  NOTICEABLE  PLOWING  AWAY  FROM  THE  CRATER. 
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presenteil  to  me  by  Assistaut-Eugiueer  Hindman,  R.I.M.,  who  landed 
with  me  and  took  them. 


SOME  NOTES  ON  THE  SAN  FRANCISCO  EARTHQUAKE. 

By  JACQUES  W.  REDWAY. 

Through  the  researches  of  the  State  (California)  Earthquake  Com¬ 
mission,  much  interesting  knowledge  concerning  the  immediate  cause 
of  the  earthshock  in  the  vicinity  of  San  Francisco  has  been  brought 
to  light.  The  geological  and  tectonic  investigation  was  assigned  to 
Prof.  Greorge  Davidson,  f.r.g.8.,  well  known  as  an  authority  in  both 
geology  and  geodesy.  Prof.  Davidson  adopted  the  practical  plan  of 
sending  out  some  very  bright  and  enthusiastic  young  men  with  cameras 
and  surveyor’s  tapes,  and  probably  no  earthquake  has  ever  occurred 
the  facts  and  effects  of  which  have  been  more  carefully  observed.  I 
have  had  the  pleasure  of  studying  the  records  obtained  by  two 
observers — Mr.  R.  S.  Holway,  of  the  University  of  California,  and 
Mr.  C.  T.  Wright,  of  the  Redlands  High  School,  each  in  the  depart¬ 
ment  of  Geography.  I  also  was  enabled  to  compare  my  own  experiences 
at  the  time  of  the  great  shock  of  1868  w’ith  the  experiences  of  those 
who  suffered  the  shock  of  April  18,  1906. 

The  city  of  San  Francisco  is  situated  on  a  peninsula  that  is  essen¬ 
tially  a  much-fractured  block  of  the  coast  ranges.  The  ridge  in 
question  is  probably  post-Jurassic — possibly  early  Cretaceous.  Cherts, 
sandstones,  and  schists,  with  here  and  there  intercalated  lava-flows, 
compose  the  rocks  of  the  block.  The  strata  are  much  disturlted ;  in 
various  places  the  angle  of  tilting  is  50°,  60°,  and  70°  or  more. 

The  faulting  of  the  block  is  also  extensive.  A  profile  on  a  line 
extending  north-east  and  south-west  through  the  middle  of  the  penin- 


sea 

PilaroVO*  Andre**  dan  6runo 

FIG.  1. — AN  IDEAL  PEOFILE  ACBOBS  BAN  FBANCIBCO  PENINBCLA,  BHOWINO 
THE  PRINCIPAL  FAULTS  AND  THE  INTERRUPTED  DRAINAGE. 

hula  would  show,  at  the  least,  half  a  dozen  faults.  Three  of  them, 
charted  on  the  accompanying  map,  are  bold  and  extensive,  and  an 
ideal  (not  actual)  profile  is  illustrateil  in  Fig.  1.  The  aggregate 
amount  of  displacement  is  estimated  at  several  thousand  feet.  The 
interference  with  the  former  drainage  slopes  is  evident  from  the  fact 
that  numerous  small  lakes  have  been  formed  along  the  lines  of  faulting. 


SOME  XUTES  UN  TJIE  SsAN  FEANUISCU  EAUTUUUAKE. 
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The  carthijuake  of  1906  was  thought  at  first  to  ho  due  to  a  uiovo- 
iiicnt  along  the  line  of  the  San  Bruno  fault,  but  closer  investigations 
have  proved  that  the  disturbance  was  chiefly  along  the  San  Andreas 
fault  (see  map).  Possibly  both  faults  were  involved.  The  rift  made 
by  the  earth-movement  is  traceable  along  or  near  the  dotted  line  of  the 
fault  (see  map),  a  distance  of  about  50  miles.  In  loose  soil  it  appears 
usually  as  the  hillside  of  a  furrow ;  in  hard  earth  as  cracks,  crevices. 


Mr.  Ilolway  describes  the  appearance  of  the  disturbed  rock-waste  in 
Fig.  2  as  “plowed  land.” 

So  far  as  I  was  able  to  learn,  the  vertical  displacement  did  not 
exceed  3  or  4  feet  in  any  locality ;  throughout  the  greater  extent  of 
the  rift  it  was  not  more  than  a  few  inches  with  regard  to  the 
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FIG.  3. — LATERAL.  SHIFT  OF  FAULT. 
(/{.  S.  Balwaji,  photo.) 
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relative  position  of  the  two  sides  of  the  rift.  This  is  shown  in  all  of 
the  photographs ;  the  relative  level  is  preserved. 

The  lateral  shift  is  shown  aotnally  in  the  photographs  Figs.  3,  4, 
and  5.  In  Fig.  3  there  is  no  vertical  displacement,  as  at  first  appears ; 
on  the  contrary,  there  was  merely  a  shearing  of  the  bank  of  earth,  one 
side  being  driven  forward.  The  man  at  the  right  hand  stands  at  a 
point  in  the  former  line  of  the  fence ;  on  the  left,  Mr.  Holway’s  position 
marks  the  line  to  which  the  broken  end  of  the  fence  was  shifted — a 
distance  of  15  feet  6  inches.  The  short  section  of  fence  against  which 
he  is  leaning  was  built  after  the  shock,  in  order  to  close  the  gap.  A 
similar  displacement  is  shown  in  Fig.  4.  This  photograph  was  taken 
by  Mr.  Wright,  and  the  locality  is  about  30  miles  from  that  of  Fig.  3 ; 
the  amount  of  displacement  may  be  judged  from  the  photograph. 
Fig.  5  is  from  a  photograph  taken  near  St.  Reyes,  and  is  a  most  inte¬ 
resting  exhibit.  The  road  was  formerly  straight;  the  “plowing”  is 
here  very  evident,  and  it  covers  a  width  marked  by  the  distance  between 
the  men  in  the  middle  and  the  background.  The  lateral  displacement 
is  about  16  feet.  Before  the  shock  the  road  was  straight;  the  two  ends 
of  the  fracture  now  are  not  even  in  alignment. 


OF  BLOCKS. 

The  question  concerning  the  visibility  of  the  earth-wave  itself 
seems  to  be  as  uncertain  now  as  it  was  in  the  case  of  the  shock  of  1868. 
The  following  phenomena  have  been  observed,  however,  beyond  doubt : — 

Columns  of  dust  shot  upwards  at  the  instant  of  the  {)assagc  of  the 
earthwave. 

The  violent  vibration  of  trees  and  buildings  caused  by  the  passage 
of  the  wave. 

From  an  economic  standpoint,  there  is  no  question  concerning  the 
superior  stability  of  steel  buildings ;  but  few  of  them  were  materially 
damaged  by  the  shock. 

The  damage  resulting  from  the  earthquake  was  not  great ;  95  per 
cent,  resulted  from  the  fire.  The  chief  mains  crossed  the  fault,  and 
the  shearing  of  them  rendered  the  control  of  the  conflagration  an 
impossibility. 
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SURVEYS  IN  INDIA  AND  IN  EGYPT. 

The  Indian  Survey  Report  for  the  year  1901-1905  commences  with  an  interesting 
summary  of  the  recommendations  of  the  late  Special  Survey  Committee  (a  subject 
to  which  reference  has  already  been  made  in  the  Journ'il),  and  inter  alia  repeats  in 
more  official  form  the  substance  of  Colonel  Longe’s  letter  in  the  recent  February 
issue.  The  recommendation  in  favour  of  a  uniform  one-inch  toiwgraphical  map  of 
the  whole  of  India,  which  is  essentially  military  in  its  inception,  is  apparently 
iVamed  on  a  curiously  low  estimate  of  the  value  of  the  tojiographical  mapping  on 
various  scales  already  published,  which  leaves  little  of  the  Indian  peninsular  area 
untouched ;  and  on  a  high  estimate  (almost  equally  remarkable)  of  the  value  for 
military  purposes  of  uniformly  accurate  one  inch  mapping  over  vast  areas  where  no 
military  movement  ever  has,  or  ever  Vill,  take  place.  The  “  whole  of  India  ’’  is  a 
very  large  area  to  deal  with,  and  we  agree  with  the  statement  of  the  Surveyor-General 
that,  with  more  than  half  a  million  of  square  miles  of  original  survey,  and  nearly 
half  a  million  of  resurvey,  to  be  made  within  twenty-five  years,  the  present  staff  of 
the  department  is  quite  inadequate.  The  decrees  of  the  Indian  Government,  however 
(esiiecially  as  regards  the  Survey  department),  are  not  as  the  laws  of  the  Medes  and 
Persians,  for  they  change  with  almost  periodic  certainty;  and  when  the  resurvey  of, 
s.ay,  the  deserts  of  Rajimtana  or  the  jungles  of  the  Godavari  basin  are  once  again  to 
be  subjected  to  the  ]>rocess  of  accurate  and  systematic  plane-tabling  on  the  one-inch 
scale,  based  on  close  triangulation,  there  will  doubtless  be  a  reconsideration  of  the 
recommendations  of  the  committee. 

This  is  presumably  the  last  Indian^  Survey  report  which  will  include  the 
ojierations  of  the  Cadastral  and  Forest  branches,  which  absorb  about  half  the 
working  strength  of  the  department.  In  future  the  survey  is  to  deal  almost  entirely 
with  toimgraphical  and  scientific  issues,  and  it  is  a  matter  of  congratulation  that  the 
scientific  branch  has  been  left  practically  uncrippled  by  reform  to  carry  out  those 
imi>ortant  investigations  which  have  been  conducted  lately  with  so  much  success 
under  Colonel  Burrard.  There  is,  indeed,  only  one  trigonometrical  party  in  the  field 
working  on  geodetic  lines,  and  to  that  one  is  entrusted  the  unenviable  task  of  carrying 
triangulation  westward  through  Baluchistan ;  but  the  tidal  and  levelling,  the  magnetic, 
the  pendulum,  and  the  astronomical  parties  have  all  of  them  many  imi)ortant 
obeervations  yet  to  make  before  they  can  bring  their  nitrations  to  a  close  without 
losing  the  necessary  continuity  in  the  general  scheme  of  action. 

The  topographical  and  geographical  outturn  for  the  year  under  review  amounts 
to  a  very  considerable  figure.  In  Tibet,  Seistan,  and  Somaliland  nearly  100,000 
square  miles  of  geographical  survey  were  covered,  besides  4000  on  the  Burmo-Chinese 
frontier;  and  the  total  outturn  of  accurate  detail  work  was  no  less  than  132,738 
siiuare  miles.  This  includes  mapping  in  the  Shan  States,  Bunna,  Bengal,  United 
Provinces,  Punjab,  Sind,  Baluchistan  and  the  North-West  Frontier  Province,  show¬ 
ing  how  widely  the  topographical  parties  of  the  Indian  Survey  are  scattered  over 
India. 

The  story  of  the  reproduction  and  publication  offices  in  Calcutta  is  but  a 
continuation  of  an  historical  series  which  recounts  the  imiossibility  of  dealing  with 
the  mass  of  work  thrown  on  it,  dejiartmental  and  extra-departmental,  without  an 
adequate  staff  to  meet  it.  95,387  sheets  were  issued  during  the  year,  whilst 
eleven  general  mai>s  of  India,  on  scales  ranging  from  32  to  256  miles  jier  inch,  were 
in  hand,  as  well  as  seventeen  sheets  of  the  map  of  India  and  adjacent  countries  on  the 
1 : 1,000,030  scale,  fourteen  of  which  were  imblished.  Sympathetic  reference  is 
made  to  the  loss  occasioned  to  the  department  by  the  retirement  of  Colonels  Wahab 
and  Hobday. 
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The  “  Narratives”  *  from  which  extracts  have  been  taken  for  publication  in  the 
Report  before  us  are  those  of  officers  of  the  Indian  Survey  Department  who  are 
emiJoyed  on  work  of  scientific  investigation.  There  is  little  of  toiwgraphical,  and 
nothing  of  geographical,  interest  in  them  if  we  except  certain  results  derived  from 
Captain  Wood’s  mission  to  Nepal.  They  afford,  however,  most  convincing  proof  of 
the  strenuous  nature  of  the  work  of  the  scientific  branch  of  the  department,  and 
should  serve  amply  to  justify  the  maintenance  of  a  well-matured  system  of  scientific 
investigation  in  the  eyes  of  those  critics  who  are  disposed  to  assert  that  India 
cannot  afford  to  be  scientific. 

No  less  than  128  p^es  out  of  the  187  which  comprise  the  Report  are  devoted  to 
the  reproductiou  of  tables  giving  the  results  of  magnetic  observations,  which  are 
further  illustrated  by  a  map  showing  the  stations  of  observation  of  the  magnetic 
survey.  Since  the  year  1901  these  have  been  carried  practically  over  the  whole 
lieninsuhr  area,  with  the  exception  of  the  Central  Provinces.  A  description  of  some 
of  the  stations  and  of  the  instruments  used  completes  the  narrative,  but  no  general 
deductions  are  made,  nor  is  any  indication  afforded  as  to  the  practical  result  of 
these  undoubtedly  valuable  observations. 

Major  Conyngham’s  report  on  the  pendulum  observations  for  determining  the 
force  of  gravity  is  directly  interesting.  The  latest  instrumental  equipment  for  this 
class  of  observation  includes  “half-second”  i«ndulum8,  which  are  only  quarter  the 
length  of  those  previously  used  in  the  department.  A  new  method  (an  Austrian 
invention)  has  also  been  introduced  for  registration  of  the  coincidence  of  beat 
between  the  free  pendulum  and  the  clock  pendulum,  the  pendulums  being  no  longer 
swung  in  vacuo.  A  considerable  increase  in  accuracy  of  observation  has  thus  been 
assured,  further  refinements  being  introluced  in  the  corrections  applied  for  the 
minute  vibrations  (or  “  wagging  ”)  of  the  stand  on  which  the  instrument  is  fixed, 
due  to  the  swing  of  the  pendulum.  Some  of  the  results  are  curious.  For  instance, 
it  was  found  at  Calcutta  that  the  peiq>etual  tremor  or  vibration,  set  up  by  traffic, 
due  to  the  nature  of  those  alluvial  dei>OBits  on  which  the  city  may  be  said  to  be 
floating,  absolutely  negatived  the  value  of  the  observations ;  whilst,  on  the  other 
hand,  observations  taken  at  Colaba,  in  Bombay,  were  not  affected  appreciably 
by  the  firing  of  the  big  guns  of  the  fort  in  their  vicinity. 

The  value  of  </  (force  of  gravity)  being  used  to  determine  the  figure  of  the 
spheroid  and  the  density  of  the  Earth’s  crust,  it  was  found  at  Colaba  that  the 
excess  of  attraction  indicated  by  the  observations  equalled  that  which  would  be 
accounted  for  by  a  disc  of  earth-matter  below  the  instrument  2530  feet  thick,  with 
an  excess  of  density  equal  to  2  8  above  the  average  of  surface  density.  At  Dehra 
Dun,  on  the  other  hand,  the  defect  in  g  indicated  a  deficiency  in  density  of 
2'8  extending  to  2930  feet  in  depth.  Assuming  that  the  surface  density  is  2‘8, 
this  means  that  we  must  imagine  a  cavity  2930  feet  deep  under  Dehra  Dun.  In 
other  words,  “  the  matter  underlying  Dehra  Dun  is  so  deficient  in  density — wc  do 
not  know  to  what  depth  this  deficiency  may  extend — that  it  would  have  to  be 
pressed  downwards  until  the  surface  of  the  land  was  2930  feet  below  its  present 
position  before  it  would  attain  the  average  density  of  the  crust  of  the  Earth.  Like¬ 
wise  at  Colaba  an  expansion  of  the  underlying  strata  until  a  hill  2500  feet  high 
had  been  formed  would  be  requisite  to  reduce  the  excessively  dense  rock  that 
is  found  here  to  the  average  density  of  2'8.” 

Certain  levelling  operations  referred  to  in  .another  ]>art  of  the  Report  have  been 
undertaken  in  the  interests  of  these  i)endulum  observations  to  determine  the 
difference  of  level  between  Dehra  Dun  and  Mussuri. 

*  Extracts  from  Narrative  Reports  of  Officers  of  the  Survey  of  India  for  the  season 
1903-4. 
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Valuable  results  still  continue  to  be  obtained  from  the  tidal  observations,  which 
extend  over  forty-two  ports  from  Aden  to  Port  Blair.  Tide-tables  for  forty  jwrts 
are  now  published  in  England,  based  on  the  observations  of  the  Indian  Survey. 
Several  instructive  tables  will  be  found  in  the  Report,  esjjecially  those  showing  the 
errors  in  the  predicted  times  and  heights  of  high  and  low  water  at  the  various 
stations.  These  tables  apiiarcntly  indicate  a  superiority  in  the  automatic  system 
of  recording. 

Amongst  the  most  interesting  records  of  the  season  are  the  results  obtained  by 
a  careful  recomputation  of  Captain  Wood’s  observations  for  dete  rmining  the  jxjsition 
of  Everest  and  the  other  high  {jeaks  in  Nepal.  The  more  rigorous  methods  em¬ 
ployed  give  a  very  slight  difference  (never  amounting  to  half  a  second  of  arc) 
between  the  new  and  old  determinations  of  the  co-ordinate  values  of  the  stations  of 
observation,  which  differences  are  reflected  in  a  greater  degree  in  the  values  of  the 
peaks  observed ;  but  the  corrections  in  altitude  of  the  peaks  observed,  due  to  the 
employment  of  a  revised  coeflBcient  for  refraction,  are  more  marked.  The  height 
of  Mount  Everest,  for  instance,  is  reduced  by  about  300  feet  (28,700  instead  of 
29,000  feet),  and  a  general  reduction  in  altitude  of  most  of  the  peaks  is  apparent. 
This,  however,  must  not  be  accepted  as  the  final  determination.  There  are  other 
factors  in  the  computation  of  altitudes  observed  under  extraordinary  conditions  still 
to  be  determined  with  more  rigorous  exactness,  and  it  is  quite  {wssible  that  the 
ultimate  altitude  of  the  highest  mountain  in  the  world  may  be  fixed  at  a  higher 
figure  than  29,000  feet  rather  than  a  lower  one. 

A  short  statement  of  the  progress  of  topograi>hical  surveys  in  Sind  (with  no 
narrative  of  interest)  and  of  riverain  surveys  in  the  Punjab,  with  a  few  notes  on 
town  and  municipal  surveys  generally,  completes  the  Report. 

Turning  to  the  Egyptian  record  for  the  same  year,  we  find  an  eciually 
busy  department  with  an  even  wider  field  of  investigation.  The  Egyptian  Survey 
department  is  the  “  universal  provider  ”  of  scientific  advice  to  Egypt.  Not  only 
does  it  concern  itself  ]>rimarily  with  base  line  measurements  and  the  extension  of 
geodetic  triangulation  of  the  highest  class,  but  it  includes  the  analysis  of  milk  from 
“  the  Zoo,”  though  what  .animal  furnisheil  the  milk  is  not  stated.  It  is,  in  short, 
just  what  such  a  department  should  be  under  strict  financial  management.  Nothing 
is  wasted  in  the  administrative  staff  of  geological,  meteorological,  seismologic,  or 
other  scientific  offices.  All  are  combined  under  the  practical  direction  of  that  most 
capable  ofticer.  Captain  Lyons,  f.r.s. 

The  most  interesting  feature  of  the  report  from  the  geographical  i>oint  of  view  is 
the  extension  of  triangulation  up  the  Nile  valley  to  Wady  Haifa.  This  means  that 
a  direct  series  has  been  measured  through  1050  kilometres  of  raeridism  from  Egypt 
as  far  south  as  the  parallel  of  22°  N.  lat.  This  triangulation  is  not  geodetic,  and 
consequently,  as  a  series  of  the  second  order,  cannot  take  its  place  directly  as  part  of 
the  great  arc  series  which  will  eventually  extend  from  Natal  to  Cairo.  But  it  will 
assist  greatly  in  facilitating  the  nitrations  of  final  measurements  of  that  arc,  and  it  is 
a  most  important  contribution  tow.irds  it.  The  reassessment  of  the  land  has  created 
a  great  demand  for  triangulation  in  the  delta,  which,  being  a  highly  developed  area, 
requires  the  greatest  possible  accuracy  in  measurement  for  cadastral  purposes.  Very 
much  has  been  .done  already  towards  the  attainment  of  this  desideratum.  Pre¬ 
liminary  work  for  the  commencement  of  the  strictly  geodetic  triangulation  of  Egypt 
has  been  entered  uimn,  and  the  hoi*  is  expressed  that  this  will  eventually  be 
connected  with  the  same  class  of  work  in  South  Africa,  and  be  extended  from  the 
North  Cape  to  Greece.  “  When  completed  and  connected,  the  combined  work  will 
be  extended  from  lat.  31°  S.  to  lat.  70°  N.,  and  should  greatly  add  to  our  information 
with  regard  to  the  form  and  dimensions  of  the  Earth,  a  most  important  and  interesting 
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problem.”  This  b  undoubtedly  true,  but  it  would  perhaps  assist  mure  towards  the 
linanciog  of  the  project  if  the  practical  importance  of  at  least  one  central  geodetic 
cbtdn  were  insisted  on  for  the  purpose  of  securing  as  a  basis  and  backbone  to  all 
subsequent  map-making  in  Eastern  Africa.  The  determination  of  the  Earth’s 
figure  is  not  the  only,  nor  the  most  important,  aim  of  this  costly  and  lengthy  class  of 
triangulation.  The  enonnous  practical  value  of  such  a  gigantic  arc  measurement  is 
often  apparently  overlooked  by  its  scientific  advocates. 

In  this  connection  there  is  much  interesting  information  on  the  subject  of  base 
measurements,  and  the  care  and  labour  which  has  been  bestowed  on  securing  the 
best  possible  instruments.  The  Jiiderin  method  of  measurement  has  not  proved 
uniformly  successful  owing  to  the  want  of  standardization,  and  the  uncertain 
tension  of  the  wires,  but  with  the  introduction  of  proper  standards  for  comparison 
the  extra  rapidity  which  can  be  introduced  into  the  process  of  base  measurement  by 
the  use  of  this  apparatus  fully  ensures  its  constant  application  in  future.  Ten  bases 
were  measured,  either  with  the  Jaderin  or  with  a  100-metre  steel  tape,  in  the  Nile 
series.  An  8-inch  micrometer  theodolite  was  employed  in  this  series,  and  the 
probable  error  in  the  observed  angles  is  reckoned  at  1‘44  seconds. 

Topography,  lately,  has  been  chiefly  confined  to  comi>ilation  from  large-scale 
mapping  of  the  delta  area. 

In  the  meteorological  and  magnetic  branches  an  immense  amount  of  useful  work 
has  been  done,  as  also  in  the  geological  section  ;  and  the  river-gauging  has  resulted 
in  valuable  data  regarding  the  Nile  water-supply.  It  has  been  found,  for  instance, 
that  the  volume  of  water  at  Khartum  (when  the  Atbara  is  not  contributing)  is 
greater  than  it  is  at  Aswan  (Assouan).  Ilow  much  of  the  diminished  volume  at 
Aswan  is  to  be  attributed  to  “  seepage  ”  (as  suggested)  is  |)ossibly  open  to  question. 

On  the  whole  the  reixirt  is  one  of  which  Captain  Lyons  m.ay  well  be  proud,  for  it 
is  a  great  record  of  a  most  useful  dei>artmeut  thoroughly  well  organized  and 
administered. 

T.  U.  U. 
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Ukconvektional  Tbavel. 

‘  A  Cruise  across  Europe.’  By  Donald  Maxwell.  London  :  John  Lane.  I'dUT. 

Size  9  X  5|,  pp.  254.  J'riee  lOs.  Gtl.  net. 

This  delightful  book  is  the' record  of  a  fresh-water  voyage  across  Eurojie  from 
Holland  to  the  Black  sea,  in  a  small  barge.  The  route  taken  was  by  way  of  the 
Rhine,  Main,  Ludwig  canal,  and  Danube.  Undoubtedly  the  most  interesting  i>art 
of  the  journey  was  the  iiassage  of  the  Frankischer  Jura  mountains  by  Charles  the 
Great's  Ludwig  canal,  with  its  hundred  locks,  the  tolls  for  which  worked  out  at  the 
enormous  sum  of  six  marks  for  the  lot.  In  this  part  of  their  trip  the  voyagers  were 
literally  sailing  among  the  mountain-tops,  and  the  experience  was  as  interesting  as 
it  was  unusual.  The  travellers  met  with  numerous  adventures,  being  at  one  titne 
arrested  as  spies,  and  at  another  mistaken,  by  the  unsophisticated  iieasants,  for 
pilgrims  to  the  Holy  Land ;  but  in  spite  of  everything  they  safely  reached  their 
destination.  The  book  is  well  written,  and  the  author’s  really  beautiful  illustrations 
greatly  add  to  its  interest  and  attractiveness. 
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Syrian  Sketches. 

‘  The  Desert  and  the  Sown.’  By  Gertrude  Tjowthian  BelL  London :  Wm.  Ileinemann. 

19<i7.  Price  1C«.  net. 

This  volume  appeals  primarily  to  the  human  ami  the  antiquarian  instincts. 
Most  travellers  have  suffered  at  times  from  their  inability  to  converse  easily  with  the 
inhabitants  of  the  region  they  were  traversing.  Miss  Gertrude  Bell  has  the  rare 
qualification  of  l)eing  fluent  both  in  Persian  and  Arabic.  Besides  a  keen  enjoyment 
of  travel,  she  has  a  very  thorough  sympathy  with  oriental  modes  of  life,  thought, 
and  speech.  She  has,  further,  a  talent  for  reproducing  w  iih  convincing  and  dramatic 
effect  her  conversations  with  her  hosts  or  conqianions  of  the  road.  Conseiiuently,  the 
reader,  l)cfore  he  finishes  her  volume,  will  know  more  al>out  Syrian  character,  the 
life  of  the  desert  and  the  mountain,  than  he  might  gather  from  half  a  dozen  ordinary 
travellers’  diaries.  There  may  not  be  much  new  geography,  in  the  strict  sense  of 
the  word,  in  her  pages,  but  they  contain  most  graphic  landscapes — pictures  of  a  Syrian  . 
spring,  its  frosts  and  flowers,  of  the  wide  comlands  of  the  Ilauran,  the  lava  labyrinths 
that  have  flowed  from  the  dead  volcanoes  of  the  Jebel  Druz,  and  the  Vdeak  ujilantlsof 
the  valley  of  the  upper  Orontes.  Miss  Bell's  Syrian  travels  extended  from  Jerusalem 
to  Alexandretta,  and  led  her  through  many  wild  districts  and  to  not  a  few  unvisitcil 
or  little-known  sites. 

Crossing  the  Jordan,  she  journeyed  first  round  the  eastern  slopes  of  the  Jebel 
Ilauran.  In  this  region,  on  the  e<lge  of  the  desert,  the  ancient  feud  between  Druse 
and  Arab  runs  its  peritetual  course.  Flocks  and  herds,  as  in  the  days  of  Job,  are 
swept  off  by  Arab  marauders ;  the  mountain  villagers  i>lan  a  foray  of  revenge.  The 
author  gives  a  most  picturesque  description  of  how  at  Salkhad,  the  old  fortress  that 
looks  out  east  over  the  unbroken  jdain  and  the  paved  Roman  highway  to  the 
Euphrates,  she  found  herself  joining  in  a  moonlight  dance  of  Druzes  preliminary  to 
one  of  these  forays. 

From  Damascus,  where  Miss  Bell  saw  much  of  Eastern  life,  she  went  north  jmst 
Baalbek  to  Homs,  Ale]>po,  and  Antioch,  visiting  on  the  way  many  of  the  wonderful 
ruins  of  Roman  cities,  Christian  fifth  and  sixth  century  churches,  and  crusaders’ 
castles,  that  are  scattered  over  northern  Syria,  silent  witnesses  to  the  extent  of 
ancient  civilization  and  of  Mohammedan  destruction.  Her  jiages  may  infonn  the 
general  reader,  to  whom  the  works  of  De  Voglle  and  later  explorers,  German  and 
American,  are  unknown,  of  the  existence  of  a  classical  church  architecture,  dating 
from  at  least  a.p.  372,  based  on  the  use  of  the  arch,  and  anticipating  in  many  of  its 
features  the  Western  Romanesque.  It  was  largely  employed  for  domestic  as  well  as 
for  ecclesiastical  uses.  Combining  Roman  strength  in  construction  with  oriental 
tlelicacy  in  detail,  and  showing  great  power  of  adaptation,  it  has  a  dignity  and  charm 
which  photographs  fail  adequately  to  convey.  Its  full  development  was  cut  short 
by  the  Arab  invasion  while  it  was  still  a  living  art,  and  its  relics,  scatteretl  over 
desert  lands,  imjiress  the  traveller  with  a  sense  of  the  impermanence  of  empires  and 
even  of  civilization  itself. 

Miss  Bell  has  added  to  the  catalogue  of  ancient  sites  and  copietl  fresh  inscrip¬ 
tions.  But  it  is  as  a  living  picture  of  the  present  state  of  Syria  and  a  fascinating 
glimpse  into  the  mind  of  the  East  that  her  book  will  be  most  widely  read  and 
valued. 

The  illustrations  are  numerous  and  good.  In  a  few  instances,  however,  they 
•  seem  to  have  been  chosen  on  the  principle  “  when  you  have  not  what  you  want,  use 
what  you  have ;  ”  and  there  is  consequently  a  divergence  between  them  and  the 
letteqtress.  Thus  the  beautiful  temples  of  Kunaw’at  on  the  western  slope  of  the 
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Jebel  Druz,  visitwl  by  Miss  Bell  in  a  previous  journey,  but  not  describeil  here,  are 
largely  depicted.  A  map  which  combines  much  recent  topographical  work  atlds 
value  to  the  volume,  which  has  also  a  good  index.  Need  its  (lapcr  have  been  so  heavy 
and  glossy  ?  D.  W.  F. 


Eably  Cartography  of  the  East. 

‘  Studi  Italiani  di  Filologin  Indo-Irauioa  diretti  dii  Francesco  L.  Pulle'.’  Anuo  .5, 
vol.  6.  I.a  (.'artografia  antiea  dell’  India.  Parte  II.  II  Medio-evo  Euroi>eo  c  il 
Priiiio  Itinascimcnto.  Firenze :  11)05.  AtUif,  feparate.  Price  20k. 

.\nother  instalment  of  this  useful  work  is  cordially  to  be  welcomed.  The  geo¬ 
graphical  knowledge  of  the  Middle  Ages,  especially  in  relation  to  India,  is  here 
treated  in  considerable  detail,  mainly  from  the  cartographical  point  of  view ;  and 
illustrations  (of  somewhat  unequal  degrees  of  merit)  are  given  of  portions  of  many 
of  the  chief  mediaeval  majts,  from  the  eighth  century  onwards.  The  clariOed 
reproductions  of  the  Orient  from  the  De  Statu  Saracenorum  of  William  of  Tripoli, 
from  the  iMurentian  Portoiano  or  AHante  Mediceo,  from  the  Turin  and  British 
Museum  Beatus  maps,  from  the  Paris  manuscript  of  I.ambert  of  St.  Omer,  and 
from  Henry  of  Mainz  (“  Enrico  da  Mag<mza  ”),  are  deserving  of  special  notice;  so 
is  the  representation  of  Dante’s  conception  of  the  same  regions,  and  the  whole 
treatment  of  the  Catalan  Atlas  of  1375,  especially  in  comparison  with  the  Catalan 
maps  of  Florence  and  Modena.  On  the  other  hand,  the  tre.'itment  of  the  Albi, 
Cotton,  St.  Sever,  and  Hereford  maps,  of  Guido’s  design  of  1119,  acd  of  the 
Wolfenbiittel  manuscript  of  Lambert  of  St.  Omer  (see  pp.  8,  11,  18,  22,  39,  and 
Tavda  D)  is  not  equally  successful.  Will  Count  Pulle  allow  me  to  bog  him,  in  a 
second  edition,  to  give  references  to  the  manuscript  authorities,  e8i)ecially  the 
manuscript  designs,  here  chiefly  utilized  ?  Thus  on  p.  14,  ‘  11  Paradiso  al  posto  dell’ 
India  nel  cod.  del  Museo  Britannico,’  needs  supplementing  by  the  proiier  reference — 
Additional  MSS.,  foh.  39  v.-IfO  r.  Again,  may  I  draw  his  attention  to 

the  erroneous  spelling,  as  in  Konrad  Miller,  of  Beaven  for  Bevan,  the  vicar  of  Hay, 
whose  study,  conjointly  with  Phillot,  on  the  Hereford  map,  has  been  of  service  to 
so  many  students  (see  p.  38)?  The  author  will  doubtless  wish  to  harmonize  the 
forms  Oderico  and  Odorico  on  pp.  52,  53,  as  they  both  refer  to  one  and  the  same 
Friar  Odoric  of  Pordenone.  Bubrouck,  rather  than  Buyshroek  (p.  47)  is  surely  the 
proj)er  local  form  of  Rubruquis’  name — as  the  great  traveller’s  origin  is  pretty 
certainly  not  Brahantine,  but  from  the  modem  French  Department  of  the  Nord, 
and  from  Bubrouck,  in  the  neighbourhood  of  Hazebrouck. 

I  cannot  follow  the  author  in  his  double  Genoese  exi)eilition,  in  connection  with 
the  Vivaldi  family,  of  1281  and  1291  (p.  65),  depending  as  it  iloes  upem  the  full 
acceptance  and  'stern  pressing  of  every  detail  in  the  late  and  rather  doubtful 
fifteenth-century  authority  Antoniotto  Uso  di  Mare,  who  may  easily  be  reconcileil 
with  the  primary  and  contem)x>rary  witnesses  by  the  admission  of  some  slight 
inaccuracies.  Citations  of  English  should  be  carefully  revised,  to  avoid  (lassages 
such  as  “  Thirt  edition  .  .  .  with  a  memory  of  H.  Yule”  (p.  112).  And  would  it 
not  be  lietter  to  quote  Luke  Wadding’s  AnnaJee  Minorum  by  its  proper  Latin  title, 
rather  than  as  if  it  were  an  Italian  work  (-l/in'if»  dei  Minoriti,  p.  93);  not  to 
convert  the  Fontes  Berum  Bohemioaruin  into  Fontes  Berum  Bohemorum  (p.  94); 
and  to  give,  for  the  Catalan  Atlas  of  1375,  its  proitcr  numbering  in  the  Biblio- 
teque  Nationale — Armotre  X.,  Xo.  11,  Eepagndl  3o — rather  than  its  place  in 
Morel  Fatio’s  Catalogue  (p.  110)?  Lastly,  I  may  remark  that  the  oldest  media-val 
map  is  not  that  in  the  St.  Gall  Isidore  of  about  680-700  (p.  5),  but  is  the  mosaic 
design  of  about  550,  portraying  parts  of  Palestine  and  Egypt  with  such  .surprising 
accuracy,  rediscovered  in  1896  at  Madaba,  in  Moab. 


C.  R.  B. 
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AFRICA. 

At.OEKIA. 

‘  .\ljrier8  nnd  Boyond.’  By  M.  W.  Uilton-Simpson,  f.b.o.s.  32  lllu*tralion$.  London : 

IIutchinBon  &  (k>.  19CK}. 

'I'hU  book  consists  of  notes  of  travel  in  various  parts  of  ea.stem  Algeria  during 
1903  and  1905,  and  is  written  with  the  object  of  inducing  more  English  pco|ile  to 
visit  comparatively  little-known  regions  of  that  country.  It  contains  a  good  deal 
of  useful  information,  though  it  is  in  no  sense  a  substitute  for  Sir  Laml^ert  Playfair’s 
extremely  valuable  guide,  published  as  one  of  Murray’s  handbooks.  Mr.  Ililtqn- 
Simpson  writes  sensibly  on  natural  history  and  on  the  differences  between  the  Berber 
and  Arab  inhabitants.  Of  the  Arab  husbandman  he  remarks  aptly  that  prayer 
seems  to  be  the  principal  means  by  which  he  cultivates  his  land.  It  is  unfortunate 
that  the  French  method  of  spelling  native  names  has  been  adopted,  and  that  much 
space  is  given  up  to  trivialities;  nor  need  the  author  have  made  such  an  open 
display  of  his  ignorance  of  and  lack  of  interest  in  the  history  and  antiquities  of 
Algeria.  The  illustrations,  all  from  original  photographs,  are  excellent  and  well 
chosen. 

North  Africa  after  Herodotus. 

'  Nordafrika  (mit  Ausschluss  des  Nilgebietes)  nach  Herodot.’  Von  Richard  Neumann. 

Leipzig :  Oustav  Uhl  («.d.).  Price  2m. 

This  is  a  book  of  value,  which  will  interest  alike  the  geographer,  the  naturalist, 
and  the  anthropologist.  Commencing  with  a  study  of  the  climate,  fertility,  and 
habitability  of  North  Africa  (chap,  i.),  the  author  proceeds  to  deal  with  the  topo¬ 
graphy  and  inhabitants  of  the  North  African  coast  (chaps,  ii.,  v.),  with  the  north¬ 
west  littoral  (chap,  iii.),  with  the  story  of  the  journey  of  the  young  Nasamonians, 
with  the  oases  more  or  less  clearly  noticed  by  Herodotus,  and  with  the  fauna 
and  flora  of  the  coastal,  mountainous,  and  desert  zones  of  North  Africa.  Herr 
Neumann  is  to  be  congratulated  on  the  care  and  thoroughness  of  his  Herodotcan 
inquiries,  on  the  manner  in  which  he  conducts  his  researches  and  presents  his 
results,  and,  above  all,  on  the  valuable  matter  which  he  has  to  offer  us — notably, 
as  to  ancient  marriage  customs,  styles  of  armament,  methods  of  fighting,  and 
religious  ideas  and  observances,  among  the  natives  of  those  parts  of  North  Africa 
which  fall  within  Herodotus’  view.  The  treatment  of  the  Ammon  and  Aujila 
oases,  of  that  of  the  Garamantes,  and  of  the  Atlas  mountain  system,  also  deserves 
especial  recognition.  All  students  will  be  grateful  to  Herr  Neumann  for  his 
elucidation  of  Herodotean  Africa. 

Physicai.  Gkooraphy  of  Morocco. 

*  Dans  le  Bled  es  Siba.  Explorations  au  Maroc.  Mission  de  Segonzar.’  Par  Louis 

Gcntil.  Masson  et  C".  Paris :  1906. 

The  journeys  made  by  Mr.  Gentil  in  Southern  Morocco  throw  some  welcome  light 
both  on  the  structure  an<l  topography  of  the  little-known  Atlas  region.  He  crossc<l 
the  High  Atlas  at  four  different  points — over  the  Bibwau  jiass,  the  Tizi  n  Test,  the 
Tizi  n  Takhrat,  and  the  Tizi  n  Imuras — thus  traversing  on  the  southern  side  the 
low  plain  of  the  Sus,  to  which  the  mountains  drop  in  the  west,  and  the  plateau 
draining  to  the  Wady  Draa,  which  flanks  th<  m  on  the  east.  Mr.  Gentil  also  explored 
the  great  inassif  of  Sirwa,  which  divides  these  two  hydrographic  basins,  while 
between  these  diflerent  exjieditions  he  s[«nt  some  time  investigating  thecoastal  region 
south  of  Mogador.  Here  the  actual  littoral  consists  of  a  line  of  sand-dunes  350  to  4.50 
feet  high,  backed  by  a  resistant  Tertiary  sandstone  plateau  with  a  steep  escarpment 
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coastwardg,  oq  the  edge  of  which  Mogador  is  built.  The  dunea  which  result  from 
the  disintegration  of  the  sandstone  by  wave-action  are  moving  and  spreading  inland, 
except  where  they  are  fixed  by  a  vegetation  consisting  chiefly  of  a  cactus-liRe  species 
of  euphorbia.  The  plateau  provides  a  somewhat  scanty  pasture,  with  only  a  few 
patches  fit  for  cultivation  owing  both  to  the  stony  nature  of  the  ground  and  the 
scarcity  of  water,  and  is  thus  thinly  inhabited.  The  springs  are  few  in  this  country, 
because,  although  clays  of  Cretaceous  age  underlie  the  sandstone,  they  are  usually 
deeply  buried,  and  the  spring-level  or  junction  of  the  two  formations  is  seldom 
exposed.  Only  in  the  less  dry  jjarts  and  near  the  river-valleys  is  there  any  tree 
growth,  but  forming  here  a  fairly  dense  forest.  Farther  inland,  between  this  plateau 
and  the  Atlas,  lies  the  region  of  wider  plains  and  plateaus,  formed  of  horizontally 
lying  clays  and  limestones  of  Cretaceous  origin,  seiarated  by  flat-topped  ridges,  in 
which  lies  the  city  of  Marakesh.  It  is  a  fertile,  well-cultivated,  and  populous 
country,  with  its  fields  of  grain,  its  olive  orchards,  its  almond  trees,  and  extensive 
system  of  irrigation  works.  The  outliers  of  the  Atlas  system  which  bound  the  plains 
to  the  south  and  east,  forming  several  ridges  and  valleys  i)arallel  to  the  main  axis, 
are  of  Cretaceous  sandstone  capped  mth  Jurassic  limestone  weathered  into  sharp 
jieaks  and  needles,  across  which  the  rivers  cut  in  beautifully  wooded  gorges.  But 
just  east  of  the  meridian  of  Marakesh  is  a  Carboniferous  belt  which  reappears  on 
the  southern  flank  of  the  Atlas.  The  existence  of  this  rock  in  the  Eastern  Moroccan 
Atlas  was  stated  by  Balansa  in  1868.  Subsequent  investigations  have  hitherto 
failed  to  confirm  his  statement,  but  Mr.  Gentil  has  been  able  to  prove  its  correctness. 
In  the  high  central  region  of  the  Atlas,  red  sandstone  of  Permian  age  and  primary 
black  schists  play  the  chief  part.  These  schists  are  generally  imfossiliferous,  but 
were  sup^wsed  to  belong  to  the  Silurian  series,  and  Mr.  Gentil  has  determined  this 
by  the  discovery  of  a  great  number  of  graptolites  in  the  eastern  region  near  the  Tizi 
n  Imuras.  In  the  red  sandstones  of  the  eastern  Atlas  are  important  intrusions  of 
volcanic  rock  on  both  sides  of  the  central  crest.  On  the  southern  flank  of  the 
mountains  in  the  west  the  schistose  rocks  are  very  steeply  inclined  to  the  low  plain 
of  the  Sus,  and  are  cut  by  deep  ravines  sjiarsely  wooded  with  evergreen  oaks  and 
junipers,  whose  torrents  feed  that  river.  Near  the  foot  of  the  Atlas  the  plain  is 
strewn  with  boulders,  leaving  only  small  patches  fit  for  cultivation,  which  form  the 
sites  of  tiny  villages,  but  the  central  valley — the  plain  of  Huara — is  a  wide,  flat, 
alluvial  tract,  well  cultivated,  with  its  imix)rtant  agricultural  and  commercial  centre, 
Tarudant.  There  is  no  snow  on  the  southern  slopes  of  the  Atlas  below  10,000  feet, 
while  on  the  north  side  the  snow-line  lies  at  about  5000  feet. 

East  of  the  Jebel  Sirwa  the  Atlas  mountains  are  flanked  by  a  rugged  plateau  of 
a  much  higher  elevation,  being  only  about  1600  feet  below  the  level  of  the  passes, 
an  absolutely  barren  region  with  scarcely  any  habitation.  It  is  formed  mainly  of 
Carboniferous  rocks,  of  which  limestone  is  the  most  widely  distributed  formation. 
The  lower  central  portion  of  this  plateau,  however,  Mr.  Gentil  found  to  be  Cretaceous, 
a  system  not  hitherto  thought  to  occur  south  of  the  eastern  Atlas.  The  Sirwa  moMif 
itself  is  a  transverse  volcanic  chain  connecting  the  high  Atlas  and  the  Anti- Atlas, 
and  has  only  once  been  crossed  before,  by  Ruhlfs  in  1862.  It  rises  from  a  base  of 
gneiss  and  other  crystalline  rocks  (mica-schists,  etc.),  with  a  steep  slope  to  the  west 
•and  a  gradual  ascent  on  the  east.  The  latter  flank  is  comiwsed  of  great  lava-flows, 
through  which  the  rivers  have  cut  their  channels  down  to  the  granitic  rock  with 
betls  of  trachyte  and  porphyry,  the  summits  being  formed  of  volcanic  ash.  In 
structure  and  configuration  this  region,  with  its  domes  and  flat-topped  heights,  has 
a  great  resemblance  to  the  volcanic  country  of  Auvergne,  and  it  stands  on  an  ancient 
crystalline  platform  comparable  in  miniature  to  the  central  plateau  of  Prance.  The 
small  amount  of  vegetation,  which  consists  chiefly  of  evergreen  oaks,  is  coDfine<l  to 
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the  river-valleys.  In  his  present  volume  Mr.  Gentil  gives  simply  the  narrative 
iiccount  of  his  various  journeys ;  a  discussion  of  the  scientific  results  is  promised  at  a 
future  date. 

N.  E.  M. 


Nigeria. 


‘  The  Lower  Niger  and  its  Tribes.’  By  Major  Arthur  Glyn  Leonard.  London : 

Macmillan.  1906.  Size  9  x  5},  pp.  xxii.,  559.  With  Map.  I’rice  12s.  6d. 

The  title  of  this  book  is  not  altogether  a  happy  one.  The  reader  would  have 
exiMjcted  an  account  of  the  physical  characters,  sociology,  and  technology  of  the 
natives,  whereas  the  book  is  a  study  of  their  religion  and  philosophy.  The  subject 
is  a  difiScult  one,  and  Major  Leonard  has  not  made  it  easier  by  wrapping  up  his  ideas 
in  a  forced  and  ponderous  style,  which  makes  it  diflBcult  to  grasp  the  author’s  mean¬ 
ing,  as  the  reader  gets  lost  in  a  maze  of  words  and  (jarenthetical  sentences.  In  fact, 
had  the  style  been  simpler,  the  book  might  have  been  greatly  reduced  in  bulk,  and 
made  far  more  valuable. 

From  the  geographical  standpoint,  the  most  imi)ortant  section  of  the  book  is  the 
first,  in  which  is  given  a  description  of  the  physical  features  of  the  country  and  a 
cla.ssification  of  the  different  tribes.  A  good  map  shows  the  distribution  of  these 
jieoples,  of  whom  the  most  important  are  the  Efik,  Ibo,  and  Ibibio. 

The  rest  of  the  book  deals  with  the  beliefs  of  the  native,  and  will  be  of  interest 
chiefly  to  the  student  of  religions,  although  chapters  on  ixissession  and  human 
sacrifice  may  find  a  wider  circle  of  readers.  The  scope  of  this  j)art  of  the  book  may 
best  be  gathered  by  the  headings  of  some  of  the  sections — Religion,  Spirit  Land  and 
Spiritualism,  Emblcmism,  Demonology,  etc.  Climatic  and  geographical  conditions 
have  had  a  marked  effect  on  these  beliefs,  and,  as  Dr.  Haddon  says  in  the  preface 
which  be  has  written,  to  the  dramatic  change  between  the  wet  and  dry  seasons 
“  the  author  traces  one  of  the  manifold  sources  of  the  inherent  dualism  of  native 
character  and  social  life.” 


AMERICA. 

The  Cruise  or  the  Neptune. 

‘The  Cruise  of  the  Neptune.’  Report  on  the  Dominion  Government  Expedition  to 
Hudson  Bay  and  the  Arctic  Islands  on  board  the  D.G.S.  Neptum,  1903-1904,  by 
A.  1’.  Low,  B.sc.,  r.R.G.s.,  Officer  in  Charge.  Ottawa :  Government  Printing  Bureau. 
I'.MXS.  Pp.  xvii.-355,  9  x  6  inches.  With  llluttraiiom  and  a  Map. 

A  short  account  of  the  voyage  and  geographical  results  of  the  Canadian  exjjedi 
tion  in  the  Neptune  to  the  Arctic  islands  has  already  appeared  in  the  Journal  (vol.  28 
1906,  p.  277).  The  present  volume  is  the  official  report,  and  it  deals  at  considerable 
length  with  the  incidents  of  the  voyage  and  the  scientific  results  of  the  expedition. 
In  addition  to  chapters  dealing  with  geography  and  navigation,  the  latter  of 
es{iecial  value,  and  append!  ^s  on  the  zoological  and  botanical  specimens  collected, 
there  are  rei>orts  on  the  Eskimo  and  on  the  geology  of  the  region.  Mr.  Low’s 
researches  on  the  Central  Eskimo,  that  is  the  tribes  living  on  the  north  coast  of 
Labrador,  on  Baffin  Land,  and  on  the  shores  of  Hudson  bay,  add  little  to  what  was 
already  known  through  the  work  of  Dr.  Franz  Boas,  but  Mr.  Low’s  report,  being 
later,  serves  as  a  useful  supplement  to  that  of  Dr.  Boas.  It  is  to  be  regretted,  how¬ 
ever,  that  Mr.  Low  did  not  ado{)t  Dr.  Boas’  stalling  and  nomenclature,  as  by  doing 
so  apparent  discrepancies  might  have  been  obviated,  for  it  is  not  always  clear 
whether  Mr.  Low’s  tribes  are  the  same  as  Dr.  Boas  reported  on  under  other  names. 
Had  Mr.  Low,  in  his  list  of  tribes,  which  is  based  on  that  of  Dr.  Boas,  given  the 
names,  as  recorded  by  the  latter,  in  brackets,  a  certain  amount  of  confusion  would 
No.  IV. — April,  1907.]  2  u 
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liave  been  avoided.  Still,  this  does  not  greatly  imi)air  the  yal\)n  of  his  work,  and  it  must 
be  remembered  that  Mr.  Low  is,  &rst  of  all,  a  geologist,  and  his  geological  chapters 
are  most  valuable.  The  hook  is  admirably  illustrated,  and  has  this  advantage  over 
the  usual  run  of  Government  reports — that  it  is  very  readable. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Adstbalian  Tribes. 

‘  The  Native  Races  of  the  British  Empire.  Natives  of  Australia.’  By  Northcote  W. 
Thomas,  m.a,  London :  Constable.  ltH)6.  Size  b  X  ii},  pp.  xii.,  25tj.  With  32 
Plate*  and  a  Map.  Price  6«.  iiet. 

The  idea  of  issuing  a  series  of  books  dealing  with  the  luitive  races  of  the  British 
Empire  is  an  excellent  one,  and  if  the  sul)6equent  volumes  are  as  good  as  this  on 
the  natives  of  Australia,  the  success  of  the  series  is  assured.  Such  books  arc  exactly 
what  are  wanted,  as  they  will  enable  the  general  reader,  who  is  interested  in  the 
jieoples  of  the  empire,  to  discover  the  facts  about  any  (Miticular  tribe  without 
liaving  to  consult  a  large  number  of  highly  technical  works,  while  at  the  same  time 
they  should  serve  as  an  incentive  to  further  study. 

Mr.  Thomas,  who  is  an  acknowledged  ex{)ert  on  things  Australian,  has  in  this 
Volume  given  a  lucid  and  straightforward  account  of  the  various  tribes  living  in  tlie 
island  continent.  The  lKK)k  is  devoid  of  technicalities,  and,  excejd  in  general 
chapters  on  Social  Organization  and  Marriage,  Mr.  'J'homas  has  actually  steereil 
clear  of  the  subtle  bypaths  of  Totemism,  to  the  great  advantage  of  his  readers.  The 
author  devotes  chapters  to  the  manners  and  customs,  ocfujations  and  pursuits  of 
the  natives,  and  in  an  intixxluctory  chapter  collects  together  much  useful  inform.a- 
tion  on  the  origin  of  the  jieople  and  on  the  geography  and  i)hy8ical  featuies  of  the 
country.  There  is  a  good  map,  showing  the  distribution  of  the  vaiious  tribes, 
while  numerous  illustrations  serve  to  embellish  what  must  be  pronounced  to  be  a 
valuable  introduction  to  the  study  of  the  ethnology  of  the  different  tribes  inhabiting 
Australia. 


POLAR  REGIONS. 

The  “Fbax<;ais”  Antarctic  Expeditiox. 

•Journal  de  rExi>edition  antarctique  fran9aise  190:^-13(15.’  l.e  Franfait  au  Bole 
Bud.  Bar  J.  B.  Charcot,  chef  de  Texfi^dition.  Preface  par  I’Amiral  Fournier. 
Ouvrage  contenant  trois  cents  illustrations  et  une  carte  hors  tcxte.  Buivi  d’un 
expose  de  quelques-uns  des  travunx  sricntifiques  pat  les  membres  de  I’etat-major, 
MM.  Matha,  Rey,  Ble'neau,  Tuniuet,  (iourdon,  Charcot.  Baris :  Ernest  Flammurion. 
1906. 

Dr.  Charcot  described  his  expedition  in  Antarctic  seas  so  recently  to  the  Royal 
Geographical  Society  (vol.  26,  p.  497)  that  it  is  unnecessary  to  recapitulate  the 
voyage  of  the  Fratifai*  in  noticing  this  book.  The  public  is  no  longer  a  stranger  to 
the  usual  routine  of  modern  Antarctic  exploration,  and  it  is  a  little  difficult  to  present 
the  record  of  a  new  expedition  with  striking  novelty,  for  the  essential  incidents  repeat 
themselves  for  every  explorer,  the  scenery  of  rock  and  ice  varies  little  wherever  the 
Antarctic  area  is  invaded,  the  meagre  fauna  of  {lenguins,  sea-birds,  and  seals  is  alike 
whenever  it  is  found,  and  the  perpetual  struggle  with  ice  and  storm  and  fog,  though 
full  of  surprises  and  teeming  with  fresh  situations  to  the  navigator  in  the  thick  of  it, 
is  not  without  a  certain  sameness  when  it  comes  to  be  written  down.  Although  all 
this  is  true,  we  welcome  Dr.  Charcot’s  hook,  not  only  as  a  well-told  narrative  of 
an  important  expedition  but  also  as  a  notable  contribution  to  Antarctic  literature. 
It  is  well  written,  the  style  being  easy  without  frivolity,  and  the  narrative,  though 
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brightened  by  many  pleasant  touches,  remains  })erfeclly  serious.  It  is  well  illus* 
trated ;  the  photographs  are  carefully  selected  and  excellently  reproduced. 

A  useful  part  of  the  book  is  a  detailed  discussion  of  the  voyage  of  the  German 
whaler  Dallmann  in  1873-74,  in  which  Dr.  Charcot  brings  forward  evidence  to  show 
that  the  Bismarck  strait  of  that  navigator  was  the  southern  end  of  Gerlache  strait, 
and  not  an  opening  leading  to  the  Weddell  sea. 

A  series  of  api)endices  deals  concisely  with  the  scientific  work  of  the  expedition. 
Under  geography  an  account  is  given  of  the  running  survey  made  of  the  western  side 
of  Palmer  archipelago  and  of  the  Bisooe  islands,  the  position  of  which  had  been  by 
no  means  exactly  determined  by  their  discoverer.  Attention  is  called  to  the 
existence  of  a  zone  of  calms  between  the  westerly  winds  about  Cape  Uom  and  the 
easterly  winds  prevailing  on  the  Antarctic  side.  Magnetic  and  gravity  observations 
were  successfully  carried  on  ;  the  conditions  of  the  ice  and  geology  were  not 
neglected ;  and  various  branches  of  biology  were  fairly  exhaustively  studied  on  the 
.sj>ot  and  from  specimens  brought  home.  The  result  shows  that  much  good  work 
was  done.  It  is  gratifying  to  know  that  the  Frangais,  after  being  repaired  at 
Buenos  Aires,  was  purchased  by  the  Argentine  Government,  and  under  the  name 
El  Austral  is  now  employed  in  keeping  up  communication  with  the  meteorological 
observatories  on  various  Antarctic  islands  which  were  established  after  the  expedition 
of  the  Scotia. 

U.  K.  M. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Speleology. 

‘  Hohlcnkunde,  luit  Beriickaichtig^ng  der  Karstpbanomcne.'  By  Walther  von  Knebel, 
DR.PHiL.  Braunschweig :  Friedrich  Vieweg  und  Sohn.  19(M5.  Pp.  xvi.  +  222. 
42  Figs.,  4  Plates.  Price  5.50m. 

The  author  of  this  work  starts  with  the  statement,  in  his  preface,  that  this  is 
the  first  truly  scientific  handbook  for  the  study  of  caves  which  has  ever  appeared. 
All  previous  works,  according  to  him,  were  concerne<l  too  much  with  the  description 
of  the  form  and  size  of  caves,  their  beauties,  and  the  size  of  their  stalactites,  to 
which  were  usually  added  a  few  speculations  on  the  age  and  origin  of  caves.  Science, 
however,  has  but  little  concern  with  the  matters  to  which  other  treatises  on  spele¬ 
ology  have  given  the  greatest  attention  and,  therefore,  he  has  written  a  really 
scientific  text-book,  in  which  not  so  much  the  facts  as  their  origin  and  causes  are 
dealt  with.  Working  on  these  principles,  he  has  produced  a  work  of  a  type  not 
unknown  in  this  country,  in  which  everything  is  accounted  for  in  no  uncertain 
manner,  for  which  publishers  seem  to  find  a  demand,  which  may  help  to  spread  an 
interest  in  science,  but  certainly  does  nothing  to  forward  the  spread  of  a  true 
scientific  spirit.  As  an  example,  we  may  take  the  treatment  of  those  (Kculiar 
swallow-holes,  of  which  the  best-known  examples  are  the  sea-mills  at  Argostoli, 
where  the  sea-water  Hows  continuously  and  in  volume  sufficient  to  drive  two  water¬ 
mills;  various  explanations  of  this  strange  phenomenon  have  been  projjosed,  all 
of  which  arc  passed  in  review  and  rejected,  except  one,  which  is  unhesitatingly 
accepted.  This  one  is  a  possible  explanation,  though  not  proved,  and,  to  our  mind, 
less  probable  than  that  of  Fouqu6,  which  is  summarily  rejectetl;  this,  however, 
is  merely  a  matter  of  opinion,  but  as  none  of  the  suggested  explanations  has  been 
satisfactorily  establisheil,  the  author’s  attitude  is  less  scientific  than  that  of  M.  £.  A. 
Martel,  who  is  gravely  rebuked  for  describing  the  phenomenon  as  unexplained. 
Apart  from  this  fault  of  over-certain  settlement  of  doubtful  problems,  the  book  covers 
the  subject  it  profes.se8  to  deal  with  in  a  satisfactory  manner ;  in  one  respect  it  is 
more  than  up  to  date,  as  the  references  to  E.  A.  Martel,  the  foimderof  the  Societc 
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de  Spel^logie,  who  has  written  and  done  so  much  to  advance  both  the  8j)ort  of 
cave-exploration  and  the  study  of  the  caves  themselves,  consistently  refer  to  him  as 
the  late.  M.  Martel  is,  fortunately,  still  alive,  and  English  readers  conversant  with 
French  will  find  his  larger  work,  ‘  Les  Abimes,’  or  his  little  book,  ‘  La  Sjidhjologie,’ 
more  useful  than  the  book  under  review,  and  quite  as  scientific. 

The  Ice  Aqe. 

‘  Die  Eiszeit.’  By  Prof.  F.  E.  Geinitz.  Braunschweig :  lSi06.  Pp.  xiv.  -p  PJ8. 

25  Figf.,  3  riate$.  Price  7m. 

Prof.  Geinitz  has  produced  a  book  of  a  very  different  type  to  the  general  run  of 
glacialist  literature.  There  is  only  the  slightest  reference  to  the  work  of  ice  or  the 
cause  of  the  glacial  period ;  the  former  extension  of  glaciers  is  accepted  as  a  fact, 
and  the  work  is  devoted  to  a  suimnary  of  the  conclusions  which  have  been  formed 
in  all  jiarts  of  the  world  by  the  leading  workers  at  this  branch  of  knowledge,  a 
description  of  the  extent  of  the  Post-Tertiary  advances  and  retreats  of  glaciers,  and 
of  their  influence  on  the  scenery  of  the  districts  over  which  they  spread.  The  work 
may  best  be  described  as  a  careful,  concise,  and  practically  complete  account  of  the 
geographical  results  of  glacial  geology. 

GENERAL. 

Life  of  Mrs.  Bishop. 

'  The  Life  of  Isabella  Bird  (Mrs.  Bishop}.’  By  Anna  M.  Stoddart.  London : 

John  Murray.  1906.  Pp.  xii.,  416.  JUu«tration$,  Two  Map$.  Trice  18*.  net. 

It  is  fitting  that  the  life  of  Mrs.  Bishop  should  have  been  published  by  the  house 
of  Murray,  with  which  she  was  connected,  both  as  writer  and  as  friend,  for  close  on 
half  a  century ;  and  fitting,  too,  that  the  task  of  writing  the  life  should  have  been 
entrusted  to  Miss  Stoddart.  It  was  Mrs.  Bishop’s  own  wish,  expressed  a  few  years 
before  her  death,  that  should  there  ever  come  a  call  for  her  biography.  Miss  Stoddart 
should  be  the  one  to  undertake  the  work.  The  charge  has  been  well  and  faithfully 
executed.  ^  Miss  Stoddart  dues  not  weary  her  readers  with  long  dissertations  on  the 
character  of  her  subject,  but  by  the  simple  recitation  of  the  events  of  a  life  singularly 
full  of  interest,  allows  Mrs.  Bishop’s  striking  personality  gradually  to  reveal  itself. 

In  some  respects  Mrs.  Bishop  was  the  most  remarkable,  as  it  will  scarcely  be 
disputed  that  she  was  the  foremost,  lady  traveller  of  the  latter  half  of  the  nineteenth 
century.  The  detailed  story  of  her  life  emphasizes  the  impression  already  made  on 
those  who  knew  anything  about  her  i^ersunally,  that  her  journeys  represent  in  a 
marked  degree  the  triumph  of  the  human  will  over  the  effects  of  disease  and  bodily 
weakness.  From  childhood  she  was  extremely  delicate,  and  throughout  her  life 
frequently  suffered  from  prostrating  attacks  of  a  spinal  complaint.  As  a  leading 
physician  wrote  after  her  death,  she  was  to  most  people,  "  if  not  a  mass  of  physical 
contradictions,  yet  very  much  of  a  paradox.”  His  explanation  is  that  “  Mrs.  Bishop 
was  indeed  one  of  those  subjects  who  are  dependent  to  the  last  degree  upon  their 
environment  to  bring  out  their  possibilities.  It  is  not  a  question  of  dual  personality, 
it  is  the  varied  response  of  a  single  |)crsonality  under  varied  conditions.”  There 
must,  of  course,  have  been  a  great  reserve  of  endurance,  and  the  existence  of  this 
reserve  Miss  Stoddart  attributes  to  Mrs.  Bishop’s  ”  splendid  digestion.”  In  spite  of 
the  serious  ailments  which  exhausted  her  constitution,  her  api>etite  and  her  power 
to  assimilate  large  quantities  of  food  healthily  never  fuled  until  her  last  illness. 
She  could  go  tor  days  with  little  more  than  a  bowlful  of  rice  and  a  handful  of  dates 
or  raisins,  but  when  substantial  food  was  to  be  had  she  availed  herself  of  it  amply. 

Her  jiersislent  love  of  travelling  is  shown  by  the  fact  that  not  the  least  arduous 
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of  her  journeys  were  undertaken  after  she  had  turne<.l  her  sixtieth  year  (she  was 
bom  on  October  15,  1831),  and  after  the  doctors  had  pronounced  her  to  be  suffering, 
not  only  from  inefficient  action  of  the  lieart,  but  from  an  affection  of  tbe  base  of  one 
lung.  Even  so  late  as  the  summer  of  1903,  when  she  was  alreaily  in  the  grips  of 
the  illness  which  finally  terminated  her  life  within  a  few  days  of  her  seventy-third 
birthda}’,  she  was  busy  planning  for  another  journey  to  China  by  way  of  the  Trans- 
Siberian  railway.  Her  interest  in  missionary  work,  particularly  medical  missions, 
together  with  the  loneliness  which  characterized  her  life  in  spite  of  numerous  friends 
after  the  death  of  her  sister  in  1880,  and  of  her  husband  in  1886,  after  only  a  very 
few  years  of  wedded  life,  no  doubt  contributed  to  send  her  abroad  on  her  later 
journeys.  But  Mrs.  Bishop  was  ever  possessed  with  the  wanderer’s  spirit  and  the 
desire  to  get  to  "  the  other  side  of  beyond.”  Even  in  the  heart  of  China,  far  up  the 
Yangtse  valley,  she  was  consumed  with  the  longing  “  to  break  away  from  the  narrow 
highways,  the  crowds,  and  the  oppressive  curiosity  ”  of  China  Proper.  All  with 
whom  she  came  into  contact  on  her  journeys  bear  testimony  to  her  absolute  uncon¬ 
sciousness  of  fear.  Yet  she  had  no  lack  of  imagination,  and  her  keen  powers  of 
minute  and  sympathetic  observation  added  greatly  to  tbe  geographical  value  of  her 
work,  notwithstanding  the  absence  of  any  claim  on  her  part  to  be  a  “  geograjiher.” 
Only  a  few  months  ago,  kliss  Stoddart  relates,  “  on  board  a  steamer  between  Japan 
and  Korea,  an  Englishman  asked  a  Japanese  fellow-passenger  what  modem  book 
would  give  him  the  best  idea  of  Japan.  ‘  Bird’s  Japan  is  the  most  valuable,’  was 
the  answer ;  *  it  describes  the  interior  better  than  any  more  recently  written.’  ”  It 
is  interesting  to  note  that  Mrs.  Bishop  herself  attributed  her  exceptional  powers  of 
observation  to  her  father’s  “  conversational  questioning  upon  everything  ”  while  she 
was  still  quite  a  small  child.  In  early  childhood^  too,  she  learned  to  ride,  the  doctors 
ordering  her  to  be  out  in  the  open  air  as  much  as  possible,  and  since  “her  father 
knew  every  wayside  and  meadow  flower,  she  learned  their  names,  habits,  and  uses, 
and  felt  for  them  a  passionate  love”  which  maile  her  in  later  years  an  enthusiastic 
student  of  botany,  and  enabled  her  to  give  wonderfid  detail  to  the  descriptive 
I^assages  of  her  books. 

A  number  of  portraits  and  reproductions  from  some  of  Mrs.  Bishop’s  own  photo¬ 
graphs  in  foreign  lands  lend  additional  interest  to  this  account  of  her  life.  The  two 
maps  which  supplement  the  narrative  are  hardly  worthy  of  the  rest  of  the  volume. 
The  first,  comprising  the  United  States  and  a  large  part  of  Canada,  seems  to  u» 
superfluous  os  a  companion  to  Miss  Stoddart’s  biography ;  while  the  second,  showing 
most  of  Asia,  neither  has  Mrs.  Bishop’s  routes  marked  on  it  nor  appears  to  have  been 
]>reixired  in  connection  with  the  text,  not  even  such  places  as  Chemulpho,  Ichang, 
Wan-Hsien,  and  Paoning-fu — to  pick  a  few  names  out  of  the  book  almost  at  random 
— being  marked  on  it. 


SHORT  NOTICES. 

Europe, — ‘  From  Carpathian  to  Pindus.  Pictures  of  Roumanian  Country  Life.’ 
By  Tereza  Stratilesco.  (London:  Fisher  Unwin.  1906.  Pp.  xii.  and  379.  2 
Maps  and  inustrations.)  Tbe  subtitle  indicates  the  scope  of  this  work.  The 
affection  of  the  Roumanian  writer  for  her  subject  is  obvious ;  the  book  is  full  of 
detail  and  interest,  and  the  photographs  are  excellent.  The  geoghiphical  description 
of  the  country  is  slight,  but  the  introduction  affords  a  study  in  the  historical 
geography  of  Transylvania.  A  very  full  use  is  made  of  quotations  from  native 
songs  and  poetry,  descriptive  and  narrative. 

‘  Upper  Nidderdale,  with  the  Forest  of  Knaresborough,’  by  H.  Speight  (London : 
Elliott  Stock.  1905.  Pp.  367  and  Ixxii.  Map  and  Illustrations),  is  an  excellent 
ty]>e  of  the  historico-descriptive  works  which  exist  for  practically  every  such  district 
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in  England  ;  it  is  from  the  pen  of  a  recognized  authority  on  Yorkshire,  and  bears 
evidence  of  deeper  research — in  the  historical  direction — than  many  books  of  its 
class.  Description  of  the  land  is  conBned  mainly  to  the  scenic  standpoint. 

‘A  Scientidc  Geography:  Book  II.  The  British  Isles,’  by  EUis  W.  Heaton 
(London  :  Ralph,  Holland.  1906.  Pp.  137.  Mapa  and  Diagrams),  is  avowedly  a 
“cram”  book.  As  such  it  may  serve  its  purpose,  but  can  hardly  hope  to  be 
inspiring  in  itself,  and  its  utility  might  have  been  extended  by  short  bibliographies 
accompanying  the  sections.  The  treatment  of  railways  will  bear  careful  revision. 

Asia. — ‘  Arab  and  Druze  at  Home.’  By  William  Ewing.  (Ijondon ;  T.  &  E. 
Jack.  1907.  Pp.  xii.  and  180.  Map  and  Illustrations.)  This  is  a  simple  “  record 
of  travel  and  intercourse  with  the  peoples  east  of  the  Jordan.”  It  is  not  a  scientific 
work,  but  the  scanty  knowledge  we  possess  of  the  land  and  races  of  which  it 
treats  justifies  its  existence.  The  photographs  are  particularly  good,  some  giving  an 
excellent  idea  of  land-forms  and  scenery  in  the  Jordan  valley. 

‘  Handbook  for  Palestine  and  Syria,’  new  edition  (London  :  Thos.  Cook  &  Son. 
1907.  Pp.  viii.  and  424.  Maps),  is  a  revision  of  a  well-known  guide,  with  good 
maps  by  Messrs.  W.  &  A.  K.  Johnston.  It  contains  explicit  information  as  to  the 
remarkable  extension  of  travelling  facilitiee  made  by  Messrs.  Cook  in  this  region. 

*  The  Tourist’s  India,’  by  E.  Reynolds-Ball  (Ix)ndon :  Swan,  Sonnenschein. 
1907.  Pp.  xii.  and  355.  Map  and  Illustrations),  may  be  defined  as  an  introduction 
to  the  subject  of  India  for  the  use  of  visitors.  Many  centres  of  interest  are  described 
and  pictured ;  superficial  indications  of  some  of  the  political  and  administrative 
problems  of  the  empire  are  given ;  appendices  contain  directions  as  to  methods  of 
travel,  ob^rvations  as  to  health,  and  the  like. 

‘The  Industrial  Organization  of  an  Indian  Province.’  By  Theodore  Morison. 
(London :  John  Murray.  1906.  Pp.  vii.  and  327.)  This  book  would  be  of  service 
either  in  the  foundation  or  in  the  completion  of  a  study  of  the  economic  geography 
of  India.  It  is  not  in  itself  geographical,  but  it  deals  with  the  conditions  of  labour 
(chiefly  agricul'ural)  and  accompanying  problems. 

*  The  Romance  of  an  Eastern  Capital.’  By  F.  B.  Bradley-Birt.  (London :  Smith, 
Elder.  1906.  Pp.  x.  and  349.  Map  and  Illustrations.)  The  capital  in  question  is 
Dacca.  Much  of  its  history,  ns  told  by  Mr.  Bradley-Birt,  undoubtedly  deserved  the 
epithet  romantic,  and  the  effect  is  sustained  in  the  lengthy  word-pictures  of  the 
Dacca  of  to  day. 

‘  Eine  Reise  durch  Vorderasien  im  Jahre  1904,’  by  Erich  Zugmayer  (Berlin : 
Reimer.  1905.  Pp.  xii.  and  411.  Maps  and  Illustrations),  deals  with  an  extended 
journey  in  Transcaucasia,  northern  Persia  and  Khiva,  Bokhara,  and  western 
Turkestan.  The  journey  did  not,  of  course,  break  new  ground,  and  the  book  is 
mainly  narrative.  Its  most  notable  feature  consists  in  some  remarkable  repro¬ 
ductions  of  paintings  from  photographs,  one  of  which  (“  Grabdenkmal  bei  Khoi  ”)  is 
a  real  triumph  of  colour- work.  There  are,  besides,  many  ordinary  half-tones. 

‘  Under  the  Sun.’  By  Perceval  Landon.  (London :  Hurst  &  Blackett.  1906. 
Pp.  xii.  and  288.  Illustrations.)  A  series  of  “  impressions  ”  by  a  practised  de¬ 
scriptive  writer  such  as  Mr.  Landon  will  interest  all  who  take  pleasure  in  this  form 
of  writing.  The  book  ranges  widely — ^from  Bombay  to  Mandalay,  from  the  Ehyber 
to  Palk  strait.  Some  photogravures  raise  the  illustration-scheme  somewhat  above 
the  ordinary  standard.  The  book  is  also  made  the  medium  of  presenting,  for  the 
first  time,  a  brief  record  of  the  “later  days  of  Nana  Sahib.” 

‘From  West  to  East,’  by  Sir  Hubert  Jemingham,  x.c.v.o.  (Ijondon:  John 
Murray.  1907.  Pp.  xiii.  and  351.  Maps  and  Illustrations),  consists  principally  of 
“  Notes  by  the  Way  ”  made  during  a  journey  which  extended  round  the  world.  But 
the  book  deals  chiefiy  with  Japan;  its  interests  are  in  the  main  political,  and  in 
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some  degree  military,  for  the  names  of  Port  Arthur  and  Mukden  heatl  successive 
chapters.  In  this  connection  the  two  maps  of  military  operations  round  Port 
Arthur  by  Messrs.  Johnston  are  particularly  clear  and  graphic  of  their  kind. 

‘  A  Cruise  through  Eastern  Seas,’  by  A.  0.  Plate,  for  the  Norddeutscher  Lloyd 
Co.  (London  :  Stanford.  1906.  Pp.  293.  Maps  and  Illustrations),  is  conceived  in 
a  more  literary  style  than  the  ordinary  guide-book.  Dealing  with  places  of  leading 
interest  to  tourists  in  a  round  tour  embracing  Ceylon,  Further  India,  the  Malay 
leninsula  and  archipelago,  the  Chinese  littoral,  Japan,  etc.,  it  brieBy  furnishes 
information  of  almost  encyclopaedic  character  about  each,  and  should  serve  its  sj^ial 
purpose  excellently. 


THE  MONTHLY  RECORD. 

EUROPE. 

Charles  the  Great’s  Passage  of  the  Alps.— In  the  English  Historiral  Review 
for  July  last  there  is  an  interesting  article  on  the  route  taken  by  Charles  the  Great 
through  the  Alps  on  his  march  into  Lombardy  in  773.  Hitherto  the  generally 
accepted  view,  based  on  the  authority  of  the  German  chronicles,  has  been  that 
Charles  crossed  by  the  Mont  Cenis  pass.  Mr.  Coolidge,  the  author  of  the  article,  is 
able  to  show,  however,  that  this  opinion  is  probably  erroneous,  and  that  Charles 
really  crossed  by  the  Mont  Genevre  route.  His  view  is  based  on  the  fact  that  the 
German  chroniclers  obviously  presumed  that  Charles  followed  the  route  taken  by 
his  father.  Pippin,  some  years  before,  while  the  only  two  chronicles  which  show  any 
knowledge  of  local  topography,  those  of  Novalesa  and  of  Ado  of  Vienne,  distinctly 
state  that  Charles  went  by  way  of  the  Mont  Genevre.  The  question  is  not  one  of 
great  importance,  but,  as  the  author  says,  it  “  offers  a  certain  interest  to  those 
students  who  delight  in  clearing  up  small  historical  puzzles.” 

Some  Features  of  the  Karst. — The  latest  student  to  take  up  the  question  of 
tlie  Karst  landscape  is  Dr.  I.  V.  Danes,  who  has  devoted  some  time  to  a  thorough 
examination  of  the  morphological  features  of  the  region  of  the  Lower  Xarenta.  He 
has  described  the  results  of  his  investigations  in  a  detailed  report  published  (in 
Czech)  by  the  Bohemian  Geographical  Society,  but  has  made  his  conclusions  more 
generally  available  in  a  German  abstract  in  the  Abrege  du  Bulletin  tie  la  Soe. 
Hongroise  de  grogr,  (1!K)6,  No.  8).  The  first  section  of  the  paper  is  devoted  to  the 
“  poljes  ”  of  the  Karst,  and  Dr.  Danes  begins  by  sketching  the  views  which  have 
been  held  by  recent  investigators  as  to  their  mode  of  origin.  It  may  be  remembered 
that  Dr.  Cvijic  attached  much  importance  to  the  removal  of  material  by  chemical 
agencies,  chiefly,  as  he  supposed,  along  the  lines  of  previously  existing  dislocations. 
He  also  considered  that  the  major  axis  of  the  poljes  coincided  in  direction  with  the 
strike  of  the  rocks.  Dr.  Alfred  Grund,  in  his  ‘  Karsthydrographie’  published  in 
1903,  contested  the  views  of  Cvijic,  holding  that  the  lines  of  fracture  had  no  con¬ 
nection  with  the  mountain  structure,  but  were  merely  marginal  to  the  areas  of 
subsidence  of  the  poljes.  While  not  denying  that  some  poljes  were  formed  hy  the 
removal  of  waste  material,  he  considered  this  to  take  the  ordinary  form  due  to 
mechanical  erosion,  the  poljes  in  this  case  being  in  part  at  least  drained  by  open-air 
channels,  and  thus  not  belonging  to  the  category  of  Karst-poljee  in  the  stricter 
sense.  Grund  also  attached  importance  to  the  gradual  sinking  of  the  level  of  the 
ground-water,  as  a  condition  for  the  origination  of  the  typical  Karst  landscape.  Dr. 
Danes,  who  has  investigated  several  typical  Karst-poljes,  has  come  to  conclusions 
differing  from  those  of  either  of  the  above  writers.  He  found  that  the  Imotsko 
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)X)lje,  the  largest  of  those  examineil,  is  not  primarily  the  result  of  dislocation  and 
subsidence,  but  rather  of  the  removal  of  easily  eroded  Eocene  strata,  though  tectonic 
processes  and  chemical  solution  may  have  hsui  their  effect  later.  The  Eocene  strata 
have  been  subject  to  strong  erosion  throughout  the  region,  and  the  writer  is  inclined 
to  attribute  the  formation  of  many  other  {loljes  to  a  similar  cause.  The  second  part 
of  the  paper  discusses  the  general  hydrographical  system  of  the  Karst,  in  regard  to 
which  again  conflicting  opinions  have  been  held,  some  believing  in  the  existence  of 
regular  underground  rivers,  while  others,  like  Gnind,  have  imagined  that  there  is 
merely  a  general  percolation  of  ground-water.  Dr.  Danes  believes  that  both  forms 
exist,  and  that  a  cycle  of  development  may  perhaps  be  traceable,  the  underground 
rivers  marking  a  more  mature  stage  than  the  percolating  ground-water.  Their 
development  will,  of  course,  be  favoured  by  the  passage  of  ordinary  streams  from  an 
area  of  impermeable  to  one  of  permeable  strata. 

ASIA. 

Further  News  of  Dr.  Sven  Hedin  reached  this  country  during  March.  It 
seems  that  before  meeting  with  the  first  Tibetans  at  the  Rogchang  Tsanpo  the 
expedition  suffered  great  privations,  not  having  seen  the  sign  of  a  human  being  for 
83  days,  while  of  a  total  of  122  baggage  animals  only  9  were  left  when  the  caravan 
reached  Ngangtse-tso  (as  the  Ngangon-tso  seems  to  be  called  in  the  later  accounts). 
The  traveller  was  very  favourably  received  by  the  Tibetan  officials.  He  reached 
Shigatse  before  February  22,  having  crossed  the  belt  of  very  elevated  plateau, 
hitherto  untraversed,  which  intervenes  between  the  Ngangtse-tso  and  the  upper 
Brahmaputra.  The  watershed  is  here  further  north  than  has  been  supposed,  some  big 
rivers  flowing  south  to  the  Tsanpo.  The  country  consists  of  a  complicated  labyrinth 
of  ranges  and  ramifleations  of  rivers.  From  Stanagbo  to  the  neighbourhoo«l  of 
Shigatse  Dr.  Hedin  travelled  by  boat,  and  there  was  a  constant  stream  of  boats  with 
pilgrims  on  their  way  to  attend  the  New  Tear  festivals  at  Teshi  Lumbo.  Here 
the  explorer  met  with  a  hearty  welcome  from  the  Teshi  lama,  who  made  a  great 
impression  on  him.  From  Shigatse  he  was  about  to  set  out  on  a  further  journey 
of  exploration  towards  the  north-west. 

The  Pang-gong  Lake. — A  striking  description  of  the  physical  phenomena  of 
the  Pang-gong  lake  and  its  surroundings  is  given  in  the  Journal  of  Geology  (vol.  14, 
No.  7,  1906)  by  Prof.  Ellsworth  Huntington,  who  spent  a  short  time  (May  1  to 
May  6, 1905)  near  the  lake  when  setting  out  with  Mr.  Barrett  on  his  latest  journey 
to  Central  Asia.  The  writer  witnessed  the  break-up  of  the  ice,  with  which  the 
lake  was  covered  on  his  first  arrival.  As  the  result  of  a  violent  wind  from  the 
north-west  during  the  night  of  May  2,  the  ice  entirely  disappeared  from  the  centre 
of  the  lake  for  a  distance  of  8  or  10  miles,  part  being  piled  up  on  the  shore  in  a 
ridge  8  to  10  feet  high.  Prof.  Huntington  watched  a  sheet  of  ice  in  the  act  of 
coming  ashore,  which  it  did  with  a  steady  motion  at  the  rate  of  3  feet  per  minute, 

•  pushing  up  the  sandy  beach  into  a  ridge.  By  testing  the  degree  of  saltness  in  the 
water  after,  as  compared  with  before,  the  disappearance  of  the  ice,  he  came  to  the 
conclusion  that  a  large  part  of  the  ice  had  been  melted  by  the  salter  warmer  water 
which  had  displaced  the  surface  film  of  fresh  ,cold  water.  Prof.  Huntington’s 
remarks  on  the  mode  of  origin  of  the  lake  are  of  special  interest,  as  he  believes  it 
to  occupy  a  rock-basin  hollowed  out  by  glacial  action.  As  is  well  known,  the  lake 
extends  to  a  great  length,  occupying,  with  others  of  the  same  series,  a  valley  among 
the  mountains  which  must  have  once  drained  towards  the  Indus.  Early  observers, 
such  as  Drew  (in  ‘The  Jummoo  and  Kashmir  Territories’),  had  ascribed  its 
formation  to  the  damming  of  the  original  drainage  by  fans  from  tributary  torrents. 
Prof.  Huntington  holds  that  the  streams  which  formed  these  fans  were  quite 
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incapable  of  obetnicting  the  main  stream  of  the  valley,  which  must  have  had  a 
considerable  volume,  and  that  the  fans  owed  the  possibility  of  their  formation  to  the 
previous  holding  up  of  the  drainage.  Uc  shows  that  between  the  lake  and  the 
l>resent  divide  the  valley  floor  consists  almost  entirely  cf  solid  rock,  and  that  only 
the  (extremely  improbable)  existence  of  a  gorge,  masked  by  a  narrow  belt  of  gravel 
and  lacustrine  deposits,  could  vitiate  the  conclusion  that  the  basin  is  terminated  by 
a  rock-lip,  rising  well  above  the  lake-level.  The  glacial  origin  is,  he  says,  supported 
by  the  abundant  evidences  of  glacial  action  in  the  vicinity.  The  paper  treats  in 
some  detail  of  the  fluctuations  of  the  lake-level  in  subsequent  periods,  as  evidenced 
by  lacustrine  deposits  and  shore-lines,  which,  with  numerous  old  moraines,  indicate 
two  extremes  of  moisture,  or  at  least  of  lake  and  glacier  expansion,  intervening 
between  extremes  of  aridity  or  of  lake  and  glacier  contraction.  The  process  of 
desiccation  seems  to  have  been  oscillatory,  and  os  such  oscillations  seem  to  have 
affected  vast  areas,  they  demand  the  closest  study. 

Obrncheff’s  latest  Expedition  to  Central  Asia. — In  the  summer  of  1906 
this  traveller  returned  to  the  region  of  the  Tarbagatai,  to  complete  the  researches 
begun  during  the  previous  year  (Journal,  vol.  28,  p.  180).  A  sWt  account  of  the 
n'sults  appears  in  the  first  number  of  Petermanna  Mitteilungen  for  1907.  The 
region  examined  lay  on  the  borders  of  Chinese  Dzungaria,  and  its  physical 
geography  and  geology  had  been  previously  almost  unknown.  It  includes  the 
ranges  known  as  Kojur,  Urkashar,  Semlstai,  and  Jair,  with  the  adjacent  valleys. 
The  former  all  consist  of  “  horsts,”  with  more  or  less  even  surfaces  covered  with 
alpine  meadows,  and  of  the  peneplain  type.  On  certain  sides  they  fall  very  steeply, 
and  their  borders  are  broken  by  impassable  ravines.  The  horsts  themselves  are  all 
composed  of  Devonian  and  Carboniferous  formations,  chiefly  clay,  quartz,  and  siliceous 
slates,  but  including  some  sandstones  and  limestones.  On  their  margins  there  are 
intrusive  masses  of  porphyry,  melaphyr,  etc.,  while  the  foothills  consist  of  sand¬ 
stones,  conglomerates,  etc.,  of  Mesozoic  age.  Some  traces  of  former  glaciation 
were  seen,  and  many  observations  of  subaerial  denudation,  the  formation  of  loess, 
and  the  like,  were  made. 


AERICA. 

•  Scientific  Research  in  German  East  Africa. — During  1006  two  expeditions 
were  sent  out  to  East  Africa  under  the  auspices  of  the  “Commission  for  the 
geographical  investigation  of  the  German  Protectorates.”  The  one,  under  Dr.  Fritz 
Jaeger,  was  commissioned  to  carry  out  geographical  researches  in  the  northern  part 
of  the  territory ;  the  other,  under  Dr.  Karl  Weule,  had  for  its  main  object  ethno¬ 
graphical  studies  in  the  more  southern  portion.  Information  regarding  the  work 
accomplished  by  both  expeditions  is  given  in  the  Mitteilungen  am  den  Denfaehen 
Schutzgebieten,  vol.  19,  pt.  iv.  One  section  of  Dr.  Jaeger’s  journey  was  referred 
to  in  the  February  number  (p.  226,  ante).  After  returning  from  his  visit  to  the 
Kiniarok  steppe,  the  traveller,  with  his  companion  Herr  Oehler,  of  Frankfurt,  an 
experienced  alpinist,  set  out  from  Moshi  for  the  Kibo  peak  of  Kilimanjaro  on 
August  10,  1906,  with  the  intention  of  investigating  the  western  glaciers.  This  was 
done  from  a  base-camp  at  a  height  of  a  little  over  14,000  feet,  special  attention 
being  devoted  to  the  Penck  glacier.  Following  on  a  period  of  copious  rainfall,  the 
snow  was  found  to  reach  down  to  15,750  feet,  and  Dr.  Jaeger  was  able  to  study  the 
early  stages  in  the  production  of  “  nieves  penitentes  ”  during  the  process  of  melting 
(cf.  Journal,  vol.  26,  p.  213;  vol.  26,  p.  91).  He  found  that  the  primary  ridges  on 
the  firn  surface  ran  in  one  constant  direction,  viz.  west-north-west,  with  no  relation 
to  the  direction  of  slo^re,  though  this  latter  determined  the  breaking  up  of  the 
ridges  into  individual  “  penitentes,”  apparently  under  the  action  of  water.  While 


458 


THE  MONTHLY  RECORD. 


* 


agreeing  that  the  formation  of  the  ridges  is  due  to  solar  radiation,  he  is  unable  to 
suggest  any  better  explanation  than  the  more  or  less  unsatisfactory  ones  already 
put  forward.  The  effects  of  ice-avalanches  on  the  surface  of  the  snow  were  also 
noticed.  With  a  view  to  future  measurement  of  the  rate  of  flow  of  the  Penck  glacier, 
the  travellers  marked  with  re<l  paint  a  series  of  rocks  stretching  across  it  between 
]K)int8  marked  on  either  side.  They  subsequently  made  their  way  to  Lake  Victoria 
by  way  of  Umbugwe  and  Iraku,  climbing  the  Qurui  volcano  en  route.  They  were 
about  to  extend  their  work  over  the  region  of  inland  drainage  to  the  north-east. 
Owing  to  disturbances  in  the  Kondoa-Irangi  region.  Dr.  Weule  thought  it  best  to 
change  his  plans,  and  carried  out  some  important  investigations  among  the  tribes 
of  the  extreme  south  of  German  territory,  north  of  the  Rovurr.a.  lie  returned  to 
the  coast  in  November  last. 

The  Nigeria-Kamerun  Boundary.  -The  accompanying  sketch-map  shows 
the  course  of  the  boundary  between  Nigeria  and  the  Kamerun,  as  finally  fixed  by 
the  agreement  of  1906  (see  Joumalf  vol.  28,  p.  509).  That  agreenient  had  to  do 
with  the  northern  section  of  the  line,  from  the  neighbourhood  of  Yola  to  Lake 
Chad,  no  imiwrtant  change  having  been  made  in  the  southern  half  since  it  was 
fixed  by  the  agreement  of  November  14,  1893. 

Proposed  Railway  from  Beira  to  the  Zambezi. — A  scheme  has  been  set  on 
foot  for  a  railway  to  connect  the  port  of  Beira  with  the  Zambezi  at  some  point  above 
the  portion  of  the  lower  river  which  is  so  obstructed  by  shifting  sandbanks  that 
navigation  is  a  matter  of  diflficulty.  We  learn  from  South  Africa  cf  February  16 
last  that  a  survey  of  the  proposed  route  is  now  being  made  by  Belgian  engineers. 
The  length  of  the  line  would  be  about  250  kilometres  (150  miles),  and  the  terminus 
suggested  is  at  Lacerdonia,  near  the  confluence  of  the  Shire  with  the  Zambezi,  the 
permanence  of  the  river-bank  at  this  S]K>t  being  a  ]X)int  in  its  favour. 

Recent  Exploration  of  the  Kamoiondo. — The  Kiimolondo,  the  tOO-mile 
section  of  the  western  main  branch  of  the  upi)er  Congo  from  the  Kondc  rapids 
(9°  10'  S  )  to  about  Hell  Gate  (5°  20'  S.),  was  first  traced  in  1896  by  Captain 
Brasseur.  A  second  and  more  technical  survey  was  made  by  Lieut.  Lattes,  between 
April  and  August,  1903.  A  third  survey,  just  concluded  by  Lieut.  Mauritz,  is 
reported  in  the  Moui'ement  G^raphique  (1907,  No.  7).  In  accord  with  Lattes,  he 
finds  that  the  250  miles  of  the  Kamoiondo  from  Lake  Kissale  to  Hell  Gate,  with 
mean  breadth  of  1600  feet,  flows  with  a  deep  and  regular  current  between  w’ell-marked 
banks,  offering  an  easily  navigable  channel.  From  Lake  Kissale,  on  the  other  hand, 
to  the  Konde  rapids,  a  stretch  of  150  miles,  the  river  winds  through  a  broad  low  plain, 
which  it  inundates  by  its  annual  rise.  In  this  region  a  series  of  permanent  lakes 
(relics  of  the  former  Kamoiondo  lake),  with  ill-defined  shores,  and  varying  with  the 
river’s  level,  border  the  principal  channel.  Here  the  channel  calls  for  some 
engineering  in  order  to  its  utilization.  Another  Lake  No,  the  Kissale  grows 
papyrus  and  other  aquatic  plants  obstructive  to  thoroughfare.  These  wUl  have  to 
be  lastingly  cleared  out.  Here,  therefore,  will  have  to  be  undertaken  a  work  similar 
to  that  accomplished  in  effecting  a  j)assage  through  the  sudd  of  the  Nile.  On  the 
conclusion  of  that  undertaking,  the  Kamoiondo  will  be  opened  to  steam  navigation 
across  the  lake. 

The  Comoro  Islands. — The  Zeitschrifl  of  the  Berlin  Geographical  Society 
(No.  9,  1906)  contains  an  interesting  general  account  of  the  Comoro  islands  by  A. 
Voeltzkow.  All  the  islands  are  volcanic,  rising  steeply  from  the  sea.  In  the  last 
century  there  was  volcanic  activity  on  Great  Comoro,  and  but  a  few  years  ago  destruc¬ 
tive  eruptions  occurre«l.  Great  Comoro  was  till  recently  little  known  in  a  scientific 
sense.  In  1863  Dr.  Kersten  made  the  first  ascent  of  its  high  volcano.  In  1884 
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M.  Uumblot,  collector  and  scientific  explorer  in  Madagascar,  was  charged  by  the 
French  Qovernment  to  make  an  examination  of  the  island.  His  mission  led  to  the 
formation  of  the  “Soci^te  de  la  Grande  Comore”  for  the  economic  exploration  of 
the  island.  There  was  still,  however,  an  ample  field  for  Herr  Voeltzkow’s  scientific 
exploration.  Great  Comoro  is  the  largest  and  highest  of  the  four  islands.  Whereas 
Anjuan  rises  to  5000  feet  and  Moheli  to  2000,  Great  Comoro  reaches  8000  feet.  It 
is  38  miles  long  by  11  miles  in  average  breadth,  and  contains  two  elevated  regions. 
In  the  south  is  the  mountain  mass  of  Earthala,  filling  up  nearly  the  whole  centre, 
and  with  a  still  active  volcano,  rising  uniformly  like  a  huge  dome  out  of  the  sea, 
with  flat  summit,  to  8000  feet.  In  clear  weather  the  volcano  is  visible  over  100 
miles.  In  the  north  the  ground  rises  gradually  from  the  coast  to  an  irregular'plateau 
of  over  2000  feet,  above  which  numerous  hare,  regularly  shaped  cones,  with 
truncated  craters,  rise  to  about  4000  feet.  These  two  elevations,  north  and  south, 
are  separated  by  a  depression  with  an  average  height  of  about  1600  feet,  forming  an 
enormous  desert  field  of  younger  lava-streams,  intersected  by  paths  communicating 
between  the  east  and  west.  The  coast  region  of  the  Karthala  mcusif  up  to  2000 
feet  is  the  cultivated  zone,  occupied  by  coconut  palms,  banana  groves,  mangoes, 
plantations  of  vanilla,  cacao,  coffee,  etc.  Above,  up  to  6000  feet,  is  the  great  moist 
primitive  forest.  The  summit  is  covered  with  high  grass  and  low  hush,  presenting 
steppe-like  meadows.  The  climate  is  tempered  by  the  insular  situation  and  the 
prevailing  wind.e.  The  north-east  rain-bringing  monsoon  begins  at  the  end  of 
October,  and  is  often  squally.  The  south-west  monsoon  is  steady,  and  yields  occa¬ 
sional  showers ;  but  November  to  March  is  the  rainy  season  proper.  On  the  upper 
slopes  of  the  high  volcano  there  is  continuous  rain  on  the  weather  side.  Particu¬ 
larly  interesting  are  Dr.  Voeltzkov’s  remarks  on  the  history  of  the  settlement  and 
the  anthropology  of  the  islands. 

Migrations  in  the  Ogowe  Basin. — ITie  importance  of  the  study  of  the 
migrations  of  primitive  peoples  cannot  he  overestimated,  and  Lieut.  Avelot  has 
done  great  service,  particularly  to  anthropologists,  in  publishing,  in  the  Bulletin 
de  OSographie  Historique  et  Descriptive  (vol.  20,  p.  357),  a  careful  account  of  the 
movements  of  the  peoples  dwelling  in  the  basin  of  the  Ogowe  and  the  adjacent 
coimtry.  From  the  records  of  old  travellers,  from  native  traditions  and  from  personal 
observations,  M.  Avelot  has  reconstructed  the  past  history  of  these  tribes — the 
most  important  of  which  are  the  Bakalai,  Fiottes,  and  Pahouins  or  Fans — and 
has  been  able  to  trace  their  movements  for  several  generations.  The  value  of  the 
paper  is  greatly  increased  by  a  series  of  excellent  maps,  showing  the  positions  of 
the  tribes  at  different  periods,  and  by  two  sets  of  tables — one  an  attempt  at  a 
classification  of  the  peoples  in  the  Ogowe  basin,  and  the  other  a  short  comparative 
vocabulary  of  thirty-five  dialects  spoken  in  the  French  Congo,  and  of  eleven  other 
African  tongues.  The  paper  is  one  of  the  most  important  and  useful  that  has 
appeared  for  some  time,  and  it  is  to  be  hoped  that  M.  Avelot  will  he  able  to 
carry  out  similar  investigations  among  other  peoples. 

Note  on  Ruwenzori:  Erratum.— In  the  March  Journal,  p.  329,  line  1,  for 
“  Mount  Baker  ”  read  “  Mount  Speke.” 

AMERICA. 

The  Malaspina  Glacier. — In  Science  of  January  4,  1907,  Prof.  R.  S.  Tarr 
calls  attention  to  the  remarkable  changes  which  had  taken  place  in  some  of  the 
glaciers  which  debouch  on  the  great  Malaspina  ice-field  during  the  ten  months 
which  elapsed  between  his  visits  of  1905  and  1906.  In  the  former  year  the 
surface  of  these  glaciers  offered  no  greater  obstacles  to  easy  travel  than  they  had  at 
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the  time  of  the  ex})cditioDs  of  Russell,  Bryant,  and  others  to  Mount  St.  Elias,  while 
in  the  latter  they  were  so  crevassed,  owing  to  a  rapid  forward  movement  of  the 
ice,  as  to  be  almost  impassable.  A  striking  contrast,  however,  was  afforded  by 
others  of  the  glaciers,  which  showed  practically  no  change  during  the  same  interval. 
Similar  phenomena  were  displayed  by  the  glaciers  entering  Yakutat  bay,  some  of 
which  showed  a  marked  advance,  while  others  had  remained  stationary.  The  writer 
thinks  that  these  facts  are  not  to  be  accounted  for  by  ordinary  climatic  variations, 
but  suggests  that  the  severe  earthquake  shocks  which  visited  this  region  in  1890, 
and  which  caused  a  sudden  uplift  of  the  coast-line  in  Yakutat  bay  (see  Journal, 
vol.  28,  p.  30),  or  possibly  some  previous  earthquake,  may  have  shaken  down 
unusual  quantities  of  snow  and  ice  from  the  mountains  near  the  head  of  some  of  the 
glaciers,  thus  starting  a  wave  of  advance.  The  suggestion  is  certainly  ingenious, 
though  even  if  earthquake  shocks  may  have  been  the  cause  of  the  advance,  the 
method  of  action  referred  to  does  not  seem  to  be  the  only  one  capable  of  producing 
the  given  effect.  Might  not  these  have  resulted,  e.g.,  from  an  alteration  of  the  slope 
of  the  ground  beneath  the  ice,  possibly  at  the  time^of  the  disturbances  of  1906  ? 
Anyhow,  as  Prof.  Tarr  says,  it  will  be  a  matter  of  great  interest  to  carefully  watch 
the  behaviour  of  all  these  glaciers  during  the  next  few  years. 

The  New  Salton  Sea. — The  recent  formation  of  a  lake  of  considerable  area 
in  the  Salton  depression,  owing  to  the  irruption  of  water  from  the  Colorado  river 
through  irrigation  channels,  has  already  been  referred  to  in  the  Journal  (vol.  27, 
p.  631),  and  was  also  discussed  by  Major  Beacom  in  the  ]>aper  on  irrigation  lately 
read  before  the  Society.  From  a  paper  by  Mr.  C.  A.  Byers  in  the  January  number 
of  the  Popular  Science  Monthly  of  New  York,  it  seems  that  the  control  of  the 
overflow  from  the  Colorado  is  a  matter  of  much  greater  difficulty  than  has  been 
supposed.  Mr.  Byers  discusses  the  |)Ossibilities  of  a  ])ermanent  alteration  in  the 
geography  of  this  region,  and  points  out  that  any  advantages  which  might  be 
supiwsed  to  accrue  from  the  existence  of  an  inland  sea  in  the  arid  tract  north  of 
the  Gulf  of  California  could  hardly  outweigh  the  loss  of  so  large  an  area  of  irrigable 
land.  Owing  to  the  damage  caused  to  the  Southern  Pacific  Railroad  by  the  irrup¬ 
tion  of  the  Colorado,  the  work  of  controlling  the  river  was  taken  in  hand  by  the 
company,  and  the  various  attempts  to  secure  the  mastery,  each  more  determined 
than  its  predecessor,  are  described  in  the  paper  referred  to.  After  six  failures,  a 
seventh  attempt,  involving  an  outlay  of  $10,000,  was  commenced  early  in  1906, 
and  seemed  for  a  time  likely  to  be  successful.  But  a  postscript  to  the  paper  records 
the  fact  that  on  December  7  last  the  river  once  more  broke  through,  the  conditions 
becoming  as  bad  as  six  months  previously,  and  the  iH)S8ibilities  of  a  j)ermanent 
Salton  sea  more  pronounced  than  ever.  The  recent  break  occurred  just  below  the 
new  dyke,  which  had  a  length  of  over  10  miles,  and  has  already  excavated  a  cafion- 
like  channel  in  the  easily  eroded  material  of  the  river-bank.  To  ensure  success, 
about  20  more  miles  of  dyke  would  be  needed,  and  this,  too,  would  have  to  be  built 
without  delay.  The  article  is  illustrated  by  photographs  of  the  various  channels 
and  controlling  works.  It  may  be  mentioned  that  a  somewhat  abnormal  amount  of 
rainfall  in  the  extreme  west  of  the  United  States  has  been  attributed  by  jiopular 
imagination  to  the  Salton  inimdation,  but  it  need  hardly  be  said  that  such  ideas  can 
have  little  scientific  basis. 

Expeditions  to  the  Pilcomayo. — The  German  engineer,  W.  Herrmann,  last  year 
undertook  an  expedition  for  the  examination  of  the  middle  course  of  the  Pilcomayo, 
which,  though  the  goal  of  many  exploring  expeditions,  has  hitherto  been  ira^ier- 
fectly  known.  According  to  a  communication  from  the  traveller  printed  in  the 
Zeitschri/t  of  the  Berlin  Geographical  Soaiety  (1906,  No.  10)  this  object  was 
successfully  accomplished,  the  course  of  the  river  being  followed  from  22°  to  24°  S., 
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though,  on  arriving  at  about  the  latter  i^rallel,  it  was  found  impossible  to  continue 
the  journey  owing  to  the  splitting  up  of  the  river  into  many  shallow  channels,  and 
the  swampy  nature  of  the  flat  country  on  either  side.  The  greater  part  of  the 
descent  was  accomplished  in  a  *'  chalana  ”  or  covered  boat,  20  feet  long.  The  river, 
between  the  i)arallels  mentioned,  consists  of  a  single  channel  only,  without  rapids, 
and  navigable  for  small  vessels.  The  banks  were  at  flrst  30  to  40  feet  above  the 
water,  but  became  gradually  lower,  being  in  places  only  3  feet  high.  The  river 
was  exceptionally  low  at  the  time.  The  whole  middle  and  lower  course  of  the 
Pilcomayo,  from  22°  8.  to  its  mouth,  has  also  been  surveyed  within  the  last  two 
years  by  a  party  from  the  side  of  the  Argentine  under  Mr.  G.  Lange,  but  the 
German  traveller  does  not  seem  to  have  met  the  latter.  An  account  of  Mr.  Lange’s 
eJi>edition,  with  a  map  of  the  river  in  seven  sheets,  on  the  scale  of  1  : 100,000,  has 
quite  lately  appeared  in  Buenos  Aires. 

The  Distribution  of  Earthquakes  in  Chile. — The  well-known  Italian 
seismologist.  Dr.  Baratta,  brings  together  the  historical  data  bearing  on  this 
question  in  the  January  number  of  the  Bolhtino  of  the  Italian  Geographiciil 
Society,  giving,  besides,  a  map  showing  the  general  dietribution  of  the  earthquakes. 
While  no  general  conclusions  arc  presented  by  the  writer,  the  facts  adduced  show 
how  all  the  great  earthquakes  in  this  much-disturbed  region  have  tended  to  be 
concentrated  within  definite  areas,  the  zones  of  greatest  seismic  activity  lying  at 
intervals  along  the  coast-line,  from  the  Peruvian  frontier  in  the  north  to  Valdivia 
in  the  south.  For  frequency  of  destructive  earthquakes,  the  portion  of  the  coast 
from  Caldera  and  Copiapo  in  the  north  to  Coquimbo  in  the  south  seems  to  be 
I)articularly  prominent,  while  the  tract  with  ValiKiraiso  as  centre  sttnds  out  for  the 
violence  of  the  destructive  agencies.  As  a  rule,  Valparaiso  has  lain  within  the 
zone  of  greatest  destruction,  while  Santiago  hsis  suffered  less,  though  the  case  is 
occasionally'  reversed.  Chile  also  feels  the  influence  of  the  unstable  zone  of  Mendo/.a 
in  the  Argentine,  but  the  destructive  effects  arc  in  this  case  extremely  limited.  It 
may  ^lerhaps  he  questioned  how  far  the  spaces  between  the  zones  laid  down  are 
really  less  subject  to  seismic  disturbance,  and  whether  their  apparent  freedom  may 
be  due  in  part  to  the  paucity  of  centres  of  population  where  the  destructive  effects 
would  be  seen. 


POLAR  REGIONS. 

The  Prince  of  Monaco’s  Expedition  to  Spitsbergen.— We  have  received 
the  following  communication  from  Captain  G.  Isachsen :  “  I  have  delayed  answer¬ 
ing  your  letter  of  September  21),  1900,  until  li.S.H.  the  Prince  of  Monaco,  who 
fitted  out  the  exjtedition,  had  presented  his  ‘  Campagne  Scientifique  ’  to  the  Academy 
of  Science  in  Paris.  I  now  send  you  a  note  stating  briefly  what  ground  we  have 
covered.  I  am  now  working  out  a  map  of  the  region  explored — one-half  on  the 
scale  of  1 : 100,000,  the  other  half  1 ;  50,000.  The  expedition  consisted  of  seven 
men  xmder  my  command.  (1)  Between  July  14  and  19  the  preliminary  topo¬ 
graphical  work  was  carried  out  at  Cross  bay.  (2)  Between  July  20  and  August  15 
the  traverse  of  New  Spitsbergen  was  effected  by  two  parties — the  one  coming  down 
at  the  mouth  of  Cross  bay,  the  other  at  Miiller  hay.  Afterwards  one  of  the  parties 
traversed  another  line  from  Magdalena  bay  to  Lilliehook  bay.  (3)  August  15  to 
August  30  smaller  trips  in  the  interior  completed  the  work.  We  found  the  most 
part  of  the  interior  of  New  Spitsbergen  covered  with  ice ;  a  large  ice-plateau  south 
of  Liefde  hay  drains  to  this  bay,  but  mostly  to  Kings  bay.  The  height  of  this 
jdateau  was  from  800-1000  metres  alwve  the  sea.  The  geologist  has  collected 
specimens,  and  will  work  out  a  map  of  the  geology  of  this  jiart  of  Spitsbergen. 
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Tlie  erosion  is  very  great.  The  soil  is  not  solid  enough  to  bear  vegetation.  The 
tenii>erature  of  the  air  varied  betwi’cn  8°  and  —7°  C.  The  topographical  work  has 


SKETCH  OF  I’AKT  OF  SPITSHEnOEN,  SHOWING  nOVTES  TRAVERSED  UY  THE 
I'RISCE  OF  MONACO’S  EXPEDITION. 


l)cen  done  largely  by  the  photogramnietric  metho<l,  and  we  have  thus  a  large 
quantity  of  excellent  photos.” 

Mr.  Mikkelsen's  Expedition. — Mr.  Mikkelsen  has  sent  us  a  statement  of  the 
jHisition  and  prosjKJcts  of  his  expedition  at  the  end  of  last  September,  together 
with  a  discussion  of  the  evidence  which  seems  to  jidint  to  the  existence  of  land  not 
far  from  the  north  coast  of  Alaska.  The  passage  of  Point  Barrow  (Journal,  vol.  28, 
p.  403)  was  only  effected  through  the  aid  courteously  rendered  by  Captain  Cottle 
of  the  steam-whaler  Belredere,  who  took  the  lJuchess  of  BeJford  in  tow.  Other¬ 
wise  it  Would  hardly  have  been  jiossible  for  a  sailing  vessel  such  as  Mr.  Mikkelsen’s 
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to  pass  the  point  in  the  teeth  of  an  adrerse  wind  and  strong  current.  Winter 
quarters  were  finally  selected  at  Flaxman  island,  after  vain  attempts  to  push  further 
east,  and  Mr.  Mikkelsen  thought  that  this  spot  would  prove  an  advantageous  base 
for  the  exploration  of  the  Beaufort  sea  by  sle^e-joumeys  during  the  spring.  From 
his  own  observations,  and  from  careful  inquiries  among  the  whalers,  his  belief  in 
the  existence  of  land  to  the  north  has  been  much  strengthened.  He  has  convinced 
himself  of  the  heavy  nature  of  the  ice  of  the  Beaufort  sea,  and  of  its  general  near¬ 
ness  to  the  land.  At  Point  Barrow  it  does  leave  the  coast  in  normal  years,  but 
further  east,  towards  Cross  island,  it  seems  to  be  almost  permanent,  though  still 
further  in  the  same  direction,  off  Herschel  island,  there  is  nearly  always  open  water 
quite  early  in  the  year.  After  alluding  to  the  land  reported  by  Captain  Keenan, 
who  is  said  by  the  whalers  to  have  been  a  thoroughly  reliable  man,  and  to  Eskinuj 
legends  pointing  in  the  same  direction,  Mr.  Mikkelsen  lays  stress  on  the  exist¬ 
ence,  year  after  year,  of  a  great  crack  in  the  ice,  which  is  used  by  the  whales 
in  their  annual  migration  to  north-east  towards  the  end  of  May,  between  which 
date  and  July  they  are  never  seen  on  the  coast.  Migratory  birds  also  pass  annually 
in  the  same  direction,  evidently  to  some  unknown  breeding-ground.  By  a  trip 
over  the  ice  north  of  the  \vinter  quarters  during  the  present  spring,  and  another  in 
1908  from  Cape  Prince  Alfred  on  Banks  Land,  Mr.  Itlikkelsen  ho})es  to  set  at  rest 
the  question  of  the  existence  of  land  in  this  locality. 

Dr.  Charcot's  New  Expedition. — We  have  received  from  Dr.  Charcot  a 
brief  statement  of  his  plans  for  a  new  exiiedition  to  the  Antarctic  for  the  purpose 
of  continuing  his  researches  in  the  Graham  Land  region.  At  the  explorer's  request, 
a  committee  was  lately  a])pointed  by  the  Academy  of  Sciences  to  consider  the 
question,  and  as  a  result  of  its  favourable  report  the  Academy,  on  February  4, 
decided  to  support  his  proposals  for  a  second  French  Antarctic  expedition.  The 
following  is  an  outline  of  the  provisional  programme.  A  vessel  will  be  specially 
built  for  the  purposes  of  the  ex])edition,  possibly  at  Dr.  Charcot’s  own  expense. 
The  explorer  and  his  companions  would  proceed  in  the  spring  to  the  site  of  the 
rich  deposits  of  fossils  discovered  by  the  Swedish  expedition  at  Mount  Bransficld 
and  Seymour  island,  and,  having  either  returned  to  Ushuaia  with  the  collections 
or  left  them  at  an  accessible  spot  in  the  region  to  the  south,  would,  from  Wandel 
island  as  a  base,  extend  the  explorations  carried  out  during  the  first  expedition  to 
the  unknown  region  south  of  Loubet  land.  The  expedition  would  winter  at  a 
suitable  spot,  making  journeys  along  the  coasts  and  into  the  interior,  with  a  view 
both  to  scientific  observations  and  a  general  reconnaissance  of  the  region  to  the 
south.  During  the  following  summer  the  voyage  would  be  resumed  according  as 
circumstances  dictated.  Scientific  work  of  all  kinds  would  be  kept  up  throughout 
the  course  of  the  expedition.  Dr.  Charcot  calculates  the  probable  expense,  including 
the  cost  of  the  ship,  at  not  over  £30,000. 

OEKERAL. 

Masudi  on  Volcanoes. — An  article  in  the  Journal  of  the  Bombay  Branch  of  the 
lioyal  Asiatic  Society  (vol.  22,  No.  61)  brings  together  the  statements  respecting 
volcanoes  made  by  the  Arab  historian  Masudi  (tenth  century  a.d.).  As  the  historian 
travelled  as  far  as  the  Malay  peninsula  and  the  Chinese  seas,  his  views,  embodied 
in  ‘  Meadows  of  Gold  and  Mines  of  Jewels,’  may  be  taken  to  be  based  on  personal 
observation.  He  speaks  of  volcanoes  in  the  most  distant  islands  in  the  Sea  of 
China,  which  the  author  of  the  article  takes  to  be  those  of  Java  and  Sumatra.  In 
dealing,  too,  with  the  volcanic  belts  of  the  Caucasus  (long  extinct)  and  of  Sicily, 
Masudi  refers  to  the  volcanoes  in  the  kingdom  of  the  Maharajah,  which  may  be 
identified  as  those  of  Java  and  Sumatra,  then  under  a  Maharajah,  and  to  the  volcano 
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ui  “  Zabt-j  ”  (Java  V)  in  tlie  S<  a  of  China.  The  volcano  of  Sicily  is  calleil  “  Jabal  al 
Barkan.”  He  also  speaks  of  the  volcano  of  “  Wadi  Berliout  in  Hadramaut,”  and 
of  that  of  “  Esk  (Eskibuu)  in  the  country  of  Ears,”  and  of  the  hot  springs  of 
sulphur  and  vitriol  in  the  province  of  Sirwan.  So  much  for  Masudi’s  geographical 
tield.  His  vulcanology  is  still  anthro|)oniorphic.  From  volcanoes  “emanates  a 
frightful  voice  announcing  the  death  of  a  king  or  chief.”  lie  also  speaks  of  “the 
sound  of  drums,  flutes,  lutes,”  etc.  A  volcano  is  also  a  “  hill,”  or  seat,  of  punishment 
for  the  wicked. 


OBITUARY. 


Dr,  Alfred  Kirchhoff. 

Us.  Alfbed  Kibchhoff,  one  of  the  best  known  and  most  successful  workers  in  the 
cause  of  geographical  education  in  Germany,  died  on  February  8,  1907,  at  the  age 
of  sixty-nine  years.  Towards  the  end  of  1904  he  had  been  forced,  by  failing  eye¬ 
sight,  to  resign  the  i)rofe8sorship  at  Halle  University,  which  he  had  held  for  thirty- 
one  years,  and  his  ])uwers  had  since  gradually  declined,  the  end  being,  perhaps, 
Inistened  by  the  results  of  a  fall  in  the  autumn  of  last  year. 

Kirchhoff  will  be  remembered,  side  by  side  with  llatzel  and  Richthofen,  as  one 
of  the  band  of  successful  teachers  to  whom  the  present  satisfactory  position  of 
geography  in  Germany  has  been  mainly  due.  During  his  whole  career  as  professor 
his  stimulating  influence  had  been  felt  by  a  constant  succession  of  pupils,  who  have 
themselves  become  centres  for  the  propagation  of  his  ideals  and  methods  in  many 
different  i>arts  of  Germany ;  and  the  universal  regard  and  affection  which  they  have 
constantly  testifled  towards  him  supply  one  of  the  best  testimonials  to  the  impor¬ 
tance  of  his  work.  His  competence  as  a  geographer  was  due  in  great  measure  to 
the  many-sided  character  of  his  interests,  which  well  ({ualified  him  to  deal  with  a 
subject  which  forms,  like  geography,  a  link  between  the  sciences  of  nature  and 
man.  Born  at  Erfurt  in  1838,  he  completed  his  education  at  the  universities  of 
Jena  and  Bonn,  where  he  paid  attention  alike  to  natural  science,  history,  philology, 
and  other  subjects.  For  some  years  he  worked  as  a  teacher  in  various  schools,  and 
the  exi)erienco  so  gained  no  doubt  did  much  to  qualify  him  in  later  years  to  deal 
with  the  needs  of  geographical  education  in  all  grades.  Among  his  most  imi)ortaut 
services  to  this  cause  were  the  various  educational  works  which  came  from  bis  pen, 
especially  the  ‘  School  Geography,’  which  first  appeared  in  1882 ;  while  his  con¬ 
tributions  to  a  clearer  understanding  of  the  scope  and  i)0S8ibilities  of  the  subject  as 
an  educational  instrument  were  no  less  valuable.  It  was  to  the  regional  side  of 
geography — the  presentation  of  a  complete  picture  of  a  given  country  under  all  its 
asitects— that  he  attached  esirecial  importance,  as  was  evidenced  by  his  zealous 
furthering  of  regional  studies  in  Germany,  which  had  its  outcome  in  the  excellent 
work  of  the  “  Ccntralkommission  fiir  wissenscbaftliche  Landeskunde  von  Deutschland 
For  twenty  years  Kirchhoff  editeil  the  well-known  collection  of  monographs,  brought 
out  under  the  auspices  of  this  body,  with  the  title  *  Forschungen  zur  deutschen 
Landes-  uud  Volkskundc.’  He  was  also  responsible,  with  others,  for  the  (leriodical 
rejiorts  on  the  literature  of  German  geography.  A  work  of  wider  scope  was  the 
scries  of  monographs  on  the  geography  of  £uroi)e,  written  by  various  experts  under 
his  general  editorship,  and  originally  planned,  under  the  title,  *  Unser  Wissen  von 
der  Erde,’  to  form  part  of  a  descriptive  geography  of  the  whole  world. 

Among  Kirchhoff’s  shorter  writings  were  various  papers  on  the  geographical  and 
(wlitical  relations  of  mankind,  which  bore  witness  to  great  insight  and  breadth  of 
view.  Among  these  were  a  study  entitled  ‘  Das  Meer  im  Leben  der  Yolker  ’ 
No.  IV. — April,  1907.]  2  i 
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(origiually  delivered  as  an  address  tu  the  “  Institut  fiir  Meereskuude  ”  at  llerliu), 
and  another  on  the  ideas  ‘  Nation’  and  'Nationality.’  A  small  volume  of  sketches 
of  this  character  has  lately’  been  translated  into  English  under  the  title  ‘  Man  and 
Earth  ’  (Routledge’s  ‘  New  Universal  Library,’  11106). 
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Fall  in  Level  of  Central  African  Lakes ;  Lake  Nyasa. 


In  the  Journal  for  December,  1906,  there  appeared  a  letter  from  Mr.  IVilliaiu 
I’iercy  on  this  interesting  subject,  in  which  he  ]H)inted  out  the  fact  that  Lake 
Nyasa  has  been  falling  for  a  period  of  ten  years,  and  enclosed  a  photograi>h  of  the 
marks  painted  on  the  rocks  at  Monkey  bay,  showing  the  level  of  the  lake  in  different 
years  since  1897. 

The  level  of  Lake  Nyasa  has  been  more  or  less  steadily  falling  for  a  much 
longer  period  than  ten  years.  My  own  exiierience  of  it  g(x;s  back  twenty — to  1887  ; 
and  for  some  eight  or  ten  years  before  that,  the  lake  and  upjier  Shiie  river  was 
navigated  by  the  Scutch  Free  Church  ilission  steamer  llala. 

With  regard  to  the  twenty-years  (leriud  of  which  I  have  iiersoual  knowledge, 
the  level  of  the  lake  in  1887  was  considerably  higher  than  that  registered  on  the 
rocks  at  Monkey  bay  in  1897.  The  fall  for  some  years  previous  tu  1887  ap|>ears  to 
have  been  more  or  less  steady.  In  Livingstone’s  time  a  steamer  drawing  6  feet  of 
water  could  travel  up  the  Zambezi  and  Shire  rivers  as  far  as  Chirumu,  and  the  level 
of  the  Shire  river  de|>euds  entirely  uiwu  the  level  of  Lake  Nyasa.  At  the  present 
date  the  Shire  at  Chirumo  has  almost  ceased  running. 

Mr.  Piercy  s}ieaks  of  “  a  period  of  desiccation.”  This,  1  think,  is  a  misleading 
description  of  the  present  climatic  conditions  in  British  Central  Africa.  There  is 
nothing  which  could  be  described  as  “  desiccation.”  The  basin  of  Lake  Nyasa  (as  in 
the  case  of  all  other  Rift  lakes  of  Central  Africa)  is  an  extremely  limited  one ;  con¬ 
sequently,  if  the  rainfall  within  that  limited  area  happens  be  in  iUiy  year  a  low  one, 
the  result  is  that  the  lake  fails  tu  have  its  normal  rise.  The  great  bulk  of  water 
entering  Lake  Nyasa  comes  in  at  the  north  end.  On  the  east  there  is  no  river  ut 
consequence,  and  on  the  west  the  few  comparatively  large  streams,  such  as  the 
Rukuru,  Bua,  Loangwa,  and  Lilongwe,  are  mostly  dry  by  the  month  of  August,  and 
remain  in  that  condition  until  December.  Rainfall  records  kept  at  Zomba,  in  the 
southern  (furtion  of  the  British  Central  Africa  Protectorate,  distant  60  miles  from  the 
south  end  of  Lake  Nyasa  (outside  the  Nyasa  basin)  are  as  follows,  fur  the  {>ast 
twelve  years  ; — 
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1898 
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4992 
63  34 
46-36 
63  83 
60-89 
42-87 
50  41 
4852 

49:45 

7413 

57-78 

39-46 


From  this  it  will  be  seen  that  immediately  south  of  the  Nyasa  basin  there 
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caoDut  be  said  tu  have  been  any  marked  falliug  off  iu  the  aoDual  rainfall,  which 
is  curious. 

There  is,  I  think,  little  doubt  that  both  in  the  Tanganyika  and  Nyasa  basins 
there  are  lengthy  periods  of  both  ample  and  deficient  rainfall.  With  regard  to 
'I'anganyika,  we  know  (a)  that  when  Livingstone  and  Stanley  circumnavigated  the 
lake,  the  Lukiiga  river  had  no  outlet,  and  it  was  clear  that  the  lake  had  not  run  out 
at  the  Lukuga  for  many  years  previously,  (b)  It  is  also  known  that  at  some  pre¬ 
vious  period  the  lake  Aad  its  outlet  at  the  Lukuga.  (c)  We  know  that  not  long 
after  Stanley’s  visit,  the  lake  again  broke  out  at  the  Lukuga  river.  (J)  Of  recent  years 
the  level  of  Tanganyika  has  fallen  again,  and  if  the  Lukuga  has  not  already  quite 
closedjup  it  is  highly  prolmblo  that  it  will  do  so  very  soon. 

Lake  Nyasa  has,  I  feel  sure,  in  the  past  had  similar  periods,  and  I  think  it 
reasonable  to  suppose  that  the  Shire  river,  the  outlet  of  the  lake,  has  in  previous 
history  closed  up  and  re-opened  in  the  same  way  that  the  Lukuga  has.  More  than 
a  year  ago  I  stated  the  opinion  that  if  the  present  deficient  rainfall  period  continued 
fur  a  year  or  two,  we  should  see  the  Shire  close  at  Fort  Johnston,  where  the  lake  has 
its  exit.  At  the  present  date  there  are  only  a  few  inches  of  water.  Last  year,  at 
the  tenuination  of  the  dry  season,  and  before  the  rains  had  caused  the  lake  tu  rise, 
but  when  the  first  local  rain  arrived,  the  curious  sight  was  seen  of  streams  running 
into  the  upper  Shire  and  flowing  north,  “up”  the  course  of  the  river  into  Lake 
Nyasa,  instead  of  in  the  usual  direction  to  the  south. 

Mr.  I’iercy  is  apparently  of  opinion  that  if  the  “channel  of  the  upper  Shire” 
were  by  some  means  cleared  out  or  dredged,  this  river  would,  in  spite  of  the  present 
condition  of  Nyasa,  continue  to  be  a  navigable  waterway.  Unfortunately,  as 
Nyasaland  knows  to  its  cost,  the  reason  why  this  river  is  practically  ceasing  to  be  a 
waterway  is,  not  that  there  are  any  serious  obstructions  or  “  siltings  up  ”  in  its 
channel  (which  is  some  300  miles  in  length),  but  because  there  is  no  water  coming 
out  of  Lake  Nyasa  to. run  down  that  channel.  It  is  obvious  that  the  best  of 
channels  is  of  little  use  if  there  is  no  water  to  fill  it.  The  condition  of  the  lake  now 
is  that  it  has  almost  ceased  to  run  over  at  its  exit  at  the  south  end.  The  only 
))ossible  means  of  obtaining  a  larger  supply  of  water  from  the  lake  would  be  if  there 
were  some  description  of  abrupt  lip  at  the  exit  which  could  be  lowered  by  excavation. 
Kven  this,  as  I  need  hardly  point  out,  would  have  to  be  done  year  after  year  so  long 
as  the  lake  continued  to  fall.  As  a  matter  of  fact,  however,  any  such  lowering  is 
beyond  human  iK>wer.  The  lake  has  no  abrupt  lip.  There  is  practically  no  fall  on 
the  up})er  Shire  river  from  the  point  of  its  exit,  down  to  the  settlement  of  Liwonde 
(a  distance  of  60  miles),  the  difference  in  level  being  only  a  few  feet 

In  default  of  a  permanent  rise  in  the  level  of  Lake  Nyasa,  the  only  means  by 
which  the  Shire  river  could  be  made  permanently  navigable,  would  be  the  erection 
of  a  gigantic  dam  at  the  south  end  of  the  lake,  which  would  hold  up  all  surplus 
water  during  the  height  of  the  rainy  season,  with  vast  sluices  through  which  the 
water  could  be  {Kissed  during  the  dry  season.  Such  a  work  would  cost  many 
millions  sterling,  and  is  clearly  out  of  the  question. 

Mr.  Picrcy  also  speaks  of  “  afforestation,”  presumably  as  a  means  of  increasing 
the  rainfall  in  the  Nyasa  basin.  There  has  been  no  deforestation  in  this  region. 
Patches  of  native  cultivation  form  a  very  small  {percentage  of  the  area,  which  is 
covered  with  the  usual  East  Central  African  “  bush  ”  (somewhat  stunted  forest 
growth).  Euro{>ean  cultivation  or  forest-clearing  in  the  Nyasa  basin  is  as  a  pin¬ 
prick  on  the  map.  I  have  no  hesitation  in  saying  that  this  has  no  bearing  on  the 
fall  in  level  of  Lakes  Nyasa  and  Tanganyika. 

AnraED  Sharpe. 

British  Central  Africa,  January  27, 1907. 
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MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1906  1907. 

Eighth  Meeting,  February  26,  1907.  Colonel  G.  Eakl  Chukch,  Vice- 
Preaident,  in  the  Chair. 

ELKci'iuNb. — Alfred  Baker;  Charles  John  Baker;  Colonel  U.  Bower,  I. A.; 
Harold  Nunes  Carvalho;  Bobert  Lorinur  Corhelt ;  Major-General  II.  R.  Courtenay, 
R.A. ;  James  Curie  ;  Ca/lain  II.  R.  Done ;  Alfred  II.  Qarlick ;  Kynard  IlawJou  ; 
Frederick  David  Charles  Shaw  Kennedy;  Dr.  Norman  Madaren  ;  Commander 
Charles  E.  Monro,  R.N. ;  Lieut.  Clmrles  F.  Nunneley ;  John  Parker ;  James 
Parsons  ;  Arthur  Ingram  E.  Smith  ;  Konojo  Tatsumi. 

The  paiier  read  was : — 

“  Inland  Waterways.”  By  George  G.  Chisholm,  u.a. 


KesEARCH  Department. 

March  8,  1907. — Major  C.  F.  Cloek,  c.m.o.,  r.e.,  in  the  Chair. 

The  paper  read  was : — 

“Physical  Features  of  the  Morphology  of  Turkestan.”  By  W.  Rickmer 
Rickmers. 


Ninth  Meeting,  March  II,  1907. — The  Right  Hon.  Sir  Georoe  T. 
Goldie,  k.c.m.o.,  d.c.l.,  ll.d.,  f.r.s..  President,  in  the  Chair. 

Elections. — Lieut.- Colonel  T.  II.  A.  Anderson;  Ily.  Bryant  Bigelow;  P.  L. 
Blyth  ;  Charles  Calvert  Bowriny ;  Richard  Hugh  Royds  Brockldnnk ;  Ernest  H. 
Casey  ;  Elmer  L.  Corthell  ;  Colonel  E.  Dickinson,  R.E.  ;  Hastings  Russell  Eastcvtt  ; 
Albert  Ezra  Neale  ;  Captain  Lord  Bernard  G ordon- Lennar  ;  Captain  Lord  Esnie 
Charles  Gordon- Lentiax  ;  Henry  Douglas  Morpath  Haszard  ;  Robert  Ernest  Hills  ; 
Thos.  Jowett ;  Alan  CoUingwood  Knight ;  Lieut.  D.  Pudsey ;  Lieut.  I.  D'Esterre 
Roberts,  R.A.;  F.  Btaidey  Service;  Miles  Staniforlh  Cater  Smith;  I.  A.  Stigand; 
Mark  Sykes  ;  Le  Comte  de  Valhermey. 

The  paper  read  was : — 

“Journeys  in  Northern  Mesopotamia.”  By  Mark  Syko.s. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

Additioni  to  the  Library. 

By  EDWARD  HEAWOOD,  MJk.,  Librarian,  R.O.S. 

The  foUuwinj;  abbreriations  of  noons  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  as  a  rule  written  in  full : — 
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A.  =■  Academy,  Academic,  Akademie. 
Abb.  =  Abhandlungen. 

Ann.  =  Annala,  Annalea,  Anualen. 

B  =  Bulletin,  ^llettino,  Boletim. 

(k)l.  =  Goloniee. 

Com.  =  Commeioe. 

(IR.  =  Gomptea  Rendea. 

K.  =  Krdkunde. 

G.  =  Geography,  Qeograpbie,  Geografla. 
Gea.  =  Geaellaobaft. 

I.  =  Inatitute,  Inatitution. 

Ic.  =  IzTeatiya. 

J.  =  Journal. 

Jb.  =  Jahrbnob. 

k.k.  =  kaiaerlich  und  koniglieh. 

M.  =  Mitteilnngen. 


Mag.  =  Magasine. 

Mem.  (Mem.)  =  Meuoira,  Me'moirea. 
Met.  (met.)  =  Meteorological. 

P.  =  Prooeedinga. 

K.  =  Royal. 

Rev.  (Rir.)  =  Review,  Revue,  Riviata. 
'  8.  =  Society,  Soci^t^,  Selakab. 

So.  =  Scieno^a). 

Sitzb.  =  Sitzungabericht. 

T.  =  Tranaactiona. 

Ta.  =  Tijdachrift,  Tidakrift. 

V.  =  Verein. 

Verb.  =  Yerbandlungen. 

W.  =  Wiaaenachaft,  and  corapoiinda. 

Z.  =  Zeitaohrift. 

Zap.  =  Zapiakt. 


On  account  of  the  ambiguity  of  the  worda  octavo,  quarto,  etc.,  the  aize  of  booka  in 
the  liat  below  ia  denoted  by  the  length  and  breadth  of  the  cover  in  inchea  to  the  neareat 
lialf-inoh.  The  aize  of  the  Journal  ia  10  x  C). 


A  aalection  of  the  worka  in  thia  liat  will  be  noticed  elaewhere  in  the  “  Journal." 


SVBOPB 

Balkan  Peninaula  Cvijic. 

Sketch  of  the  tieography  and  Geology  of  Macedonia  and  .\ncient  S<‘rvia,  with 
obaervationa  on  Southeni  Bulgaria,  Thntce,  the  neighbouring  regiona  of  Aaia 
Minor,  Theeaaly,  Epirua,  und  Northern  All)ania.  By  J.  Cviji(\  2  vola.  [In 
Servian.]  Belgrade,  1900.  Size  13  x  OJ,  pp.  viii.  and  090.  Map»  ami  IUu»tru- 
tion*.  Frruenteil  by  the  Author. 

Germany— Minerala.  Bruhna.  etc. 

Die  nutzbaren  Mineralien  und  Gebirgaarten  im  Deutachen  Keiche.  AufGrundlage 
dea  gleichnamigen  v.  Dechenachen  Werkea  neu  bearbeitet,  iinter  Mitwirkung  von 
H.  Bucking,  durch  W.  Bruhna.  Berlin  ;  G.  Keimer,  1900.  Size  9x0,  pp.  x\.  and 
S6*l.  Map.  I’rire  lOa. 

A  carefully  reviaed  edition  of  the  work  brought  out  hy  Von  Decheii  in  1873.  The 
geological  intnxluction  haa  been  re-written,  and  the  apeeial  sections  thoroughly  reviaed 
and  rearranged  for  facility  of  reference.  'I'he  work  forms  a  valuable  handbiMik  on  the 
mineral  tcaourcea  of  Germany. 

Germany— Wttrtemberg.  Ongenhan. 

Der  Stnttgarter  Talkensel — von  alpinem  Kia  auagehohlt!  Von  M.  Ougenhan. 
Berlin  :  R.  Friedliinder  &  Sohn,  [nf>/  tiated ;  1906J.  Size  lOJ  x  7,  pp.  20.  May. 
Price  2*.  3d. 

HoUand-Fuheriea  «cr.  Maritime  170  (1906) :  395-116.  — - - 

La  p^he  hollandaiai*  dans  la  mer  du  Nord  et  dans  le  ZuiderzM.  (Rapport  du  vice- 
consul  de  France  k  Rotterdam,  II  Octobre,  1905.) 

Hungary— Place-names.  Altreij^  B.S.  Honqroiee  fl.  Zi  {P.*0(Y):  105-107.  Bnday 
Grundbuch  der  Grtsnamen  Ungarns  Von  Dr  L.  Bnday.  (FOIdrnjzi  Kozlemtnyeh 
34  (19(M)) :  224-229.) 

Hungary— Water-power.  AbrOi/C  B.N.  ffon</roi»e  tJ.  33  (1905)  :  131-141.  Viezian. 
Ueber  die  Wasaerkrafte  Ungarns.  Von  Eduard  Viezian  (fO'ihaJzi  KSzlemenyek.  33 
(1905):  387-40:t.  With  Mope  and  lUutiratiom. 

Italy— Vesuvius.  .Science  24  (1906):  281-286.  Eastman 

Disputed  Veaiiviau  Eruptions.  By  Dr.  C.  R.  Elaatman. 

The  writer  sees  no  reason  to  doubt  the  eruption  of  the  early  sixteenth  century  men¬ 
tioned  only  by  Arohrogio  di  Leone. 

Italy— Vesuvius.  Quarterly ./.  Geol.  S.  62  (1906):  470-483.  Lorenzo 

The  Eruption  of  Vesuvius  in  April.  1906.  By  Prof.  Q.  de  Lorenzo.  With  Map  and 
Illuetratione. 

Norway —  Landslip.  II.S  G.  Philadelphia  i  Brigham. 

A  Norwegian  l^indslip.  By  Albert  Perry  Brigham.  HVtk  Map. 

The  writer  visited  the  site  of  the  disastrous  catastrophe  of  January  15  190.>,  six 
months  after  it  occurred. 
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Rnmania.  Strmtilesco. 

From  CarpHthian  to  I’indus:  picturea  of  Kouiuuiiian  country  life.  By  Terczti 
Stratilesco.  London :  T.  Fialier  Unwin,  Size  8J  x  SJ,  pp.  xii.  nnd  380. 

Maps  anil  Illuslriilinn'i.  Price  15«.  net.  Presenteil  by  the  Publisher. 

Fee  note  on  p.  453. 

Rniaia  Finland  -PisheriM.  Sandman 

Conseil  Exploration  Her,  PM.  Ciroonttanee,  No.  13c  (1900)  ;  pp.  13i)-188. 

Die  ( »et»ee68cherei  in  ihrer  jetzigeii  Lagc.  (Dritter  Teil.)  IV.  Ueliersicht  ueber 
die  Seeflaelierei  Finnlands.  auzgenrbeitet  von  J.  A.  Sandman.  Maps  anil  Plate*. 

Servia  -Phytogeography  Petermanns  M.  52  (ISOi!):  16!t-173.  Adamovi*^. 

Zur  pflanzengeographisohen  Kartc  von  Serlnen.  Von  I’rnf.  Dr.  L.  Adamovi<'-. 
Il't<h  Map. 

Notice<l  in  the  Montlily  Record  (January,  p.  85). 

Sweden — Horrland.  Hdgbom. 

Nurriand;  Nnturbeakrifning.  Af  A.  G.  Hiigbom.  (Norrlandakt  Handbibliotek.  I.) 
Upaala,  etc. ;  Alraquiet  &  Wiksell,  [1900].  Size  10}  x  7},  pp.  xvi.  ami  414. 
Maps  and  Illustrations.  Price  6  kr.  Presented  by  the  Author. 

An  exhauetive  monograph  on  the  province,  its  geology,  geography,  vegetation, 
animal  life,  etc.,  with  an  historical  sketch  illustrating  the  development  of  knowledge  of 
it  on  the  part  of  the  outside  world.  It  will  be  reviewed  in  a  subiequent  number. 

Switzerland — Indnitries.  M.  Antiquar.  (lee.  ZSrich  26  155-210.  Lehmann. 

Zur  Geschichte  der  Glasraalerei  in  der  Schweiz.  I.  Teil :  Ihre  Entwicklung  bis 
ziim  Schlusse  des  14.  Jahrhnnderts.  Von  H.  Lehmann.  11  ttk  Illuetratione. 

Switzerland— Settlements.  Aan.  G.  15  (lOOti):  329-352.  Brnnhes  and  Oirardin. 

I..e8  groupes  d’liabitations  du  Val  d’Aiiniviers  coinme  types  d’e'tablisseraents  humains. 
Par  J.  Brunhes  et  I*.  Girsirdin.  With  Map  and  Illustratione. 

Turkey — Macedonia.  Struck. 

Makedonische  Fahrfen.  Von  A.  Struck.  I.  Chalkidike.  (Zur  Kunde  der  Balkaii- 
halbinsel.  Reisen  iind  B<.obachtungeii,  herausgegeben  von  Dr.  C.  Patsch.  Heft 
4.)  Wien  und  I^eipzig:  A.  Hartloben,  1907  [1900].  Size  9}  x  <!},  pp.  88.  Map* 
and  Illustrations.  Price  2m.  25.  Presented  by  the  Publisher. 

United  Kingdom.  Maokinder. 

Britain  and  the  British  Sens.  By  H.  J.  Mackinder.  Secoml  Edition.  (‘  The 
Regions  of  the  World’  Series.)  Oxford:  Clarendon  Press,  1907.  Size  9x6, 

|ip.  xii.  nnd  376  Majis.  Price  Is.  6d.  net.  Presented  by  the  Publishers. 

Reviewed  in  the  March  number  (p.  334). 

United  Kingdom — Devon.  Clayden 

The  history  of  Devonshire  scenery :  an  essay  in  geogpraphical  evolution.  By 
Arthur  W.  Clayden.  London:  Chatto  &  Windus  (Exeter:  J.  G.  Commin),  1900. 
Size  9  X  5},  pp.  202.  Maps  and  Illustrations.  Price  lOs.  Od.  net. 

An  att('mpt  to  reconstruct  the  geography  of  Devonshire  at  successive  epochs  in 
the  past. 

United  Kingdom— Geology.  Quarterly  J.  Oeol.  S.  62  (1906):  132-164.  Jukes-Browne 
The  Clay-with-Flints ;  its  Origin  and  Distribution.  By  A.  J.  Jukes-Browne. 
147f/i  Sertiims. 

The  writer  regards  the  “  clay-with-flints  ”  which  often  overlies  the  chalk,  as  in  the 
main  residual  material  derived  from  the  “  Reading  beds  "  (Eocene),  though  some  of  its 
contents  may  have  their  origin  in  the  chalk. 

United  Kingdom — Mersey.  P.R.5.,  Ser.  A,  78  (1906) :  161-166.  Shoolbred. 

The  Tidal  Re'gime  of  the  River  Mersey,  as  affected  by  the  recent  dredgings  at  the 
Bar  in  Liverpool  Bay.  By  J.  N.  Shoolbred.  With  Plan. 

United  Kingdom— South-West  England.  Snell. 

The  Blackmore  Country.  By  F.  J.  Snell.  London:  A.  &  C.  Black,  1906.  Size 
8}  X  5},  pp.  xxiv.  and  288.  Map  and  Illustrations.  Price  6». 

Western  Europe- Stone  Age.  B.S.O.  Com.  Bordeaux  32  (1906)  :  2.30-236.  Paniagua. 
Note  sur  le  Mousterien  dans  I’Europe  Occidentale.  Par  de  Paniagua. 

On  the  flint  implement  industry,  known  by  the  above  name. 
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ASIA 

China— Seehuau.  Abendanon. 

I.a  dll  Ituxaiii  n>ui;e  de  la  province  de  Se-tobouau  (Cliine).  Par  K.  C. 

Abendanon.  'I'he  Haoiiu:  M.  Nijliott',  I'.Hiii.  Mize  X  G|,  pp.  2(Hl.  AIi(p«  ami 
Section*.  Price  a*. 

A  uaefnl  addition  to  our  kDowle<lKO  of  the  p;eoIo<rical  structure  of  the  “  Red  liasin  ” 
of  Sechiian,  bAfu'cl  on  the  writer’s  personal  observations,  though  account  is,  of  course, 
taken  of  the  work  of  Richthofen,  Leelere,  and  otliers. 

India — Central  Provinces.  Bnttell. 

tV-ntral  Provinces  District  Gazetteers.  R.  Volumes;  Statistical  Tables  (1891- 
Edited  bv  R.  V.  Ru.ssell.  Districts  of  Kalaghat,  Betul,  Rhandara,  Bilas- 
piir,  Chanda,  Clihindwara,  Damoh,  Hoshangabad,  Jnbbiilpore.  Manilla,  Nag¬ 
pur,  Narsinirhpur,  Niinar,  Raipur,  Saugor,  Seoul,  and  Wardlia.  Allahabad,  1904- 
lOn,*).  Size  8|  X  O^.  Pre*e.nte(lhy  the  India 
India — Himalaya.  Oestreieb. 

I’etermanii*  AL,  Erijanzuinjtheft  155  (1900);  pp.  viii.  and  106. 

Die  'Puler  des  nordwestlichen  Himalaya.  Reobachtiinoen  und  Stnilien  von  Dr. 
Karl  Oestreich.  117/5  Mnp  and  Illmtration*. 

India — Historical.  Foster. 

The  English  factories  in  India,  161S-Iii21.  \  calendar  of  doi'uments  in  the  India 

t  Iffice.  Rritish  Museum,  and  Public  Record  <  tflice.  Ry  William  Foster.  Oxford: 
The  C  larendon  Press,  1906.  Size  !»  x  6,  pp.  xlviii.  and  980.  Map.  Price  12s.  Cwf. 
m/.  PreteuUd  by  the  Pnldither*.  [To  lx*  reviewed.] 

India — Language.  Wickremasinghe. 

Marlborough’s  Self-taught  Series,  No.  19.  Tamil  Grammar  Self-taught.  (In 
Tamil  and  Roman  characters.)  By  M.  de  Zilva  Wickremasinghe.  I/)ndon  :  E. 
Marlborough,  190i!.  Size  7J  X  S,  pp.  1*20.  Price  5*.  Prenented  by  the  Pnblieher. 

India  Punjab.  - - 

Punjab  District  Gazetteers,  vol.  IS  A.  Hoshiarpur  District,  Part  A,  1904. 
Lahore,  190.‘>.  Size  10  x  7.  Mapi>.  Presented  by  the  Indian  tiorernment. 

Indian  Ocean  -Maidive  Islands.  Indian  Antiquary  H  25\ -2^2.  Perera. 

A  Note  on  Maldivian  History.  Ry  \.  A.  Perera. 

Japan.  Papinot. 

Dictionnaire  d’histoire  et  de  ge'ogmphie  du  .fapon.  Par  E.  Papinot.  Tokyo:  Lib. 
Sansaisha;  Yokohama,  etc. :  KellyA  AValsh.  [I9(m:.]  Size  9  x  6,  pp.  xviii.  and  992. 
-Wa/M  (in  separate  eorer)  and  lUuttratinns.  Price  16*.  6d. 

The  first  attempt  yet  made  to  supply  an  encyclopaedia  of  our  knowledge  of  .Tapan.  A 
considerable  pro|>ortion  of  the  headings  are  place-names. 

Japan— Formosa.  J.  To/.-yo  G.S.  18  (190<!) :  246-2.77,  291-314.  Osbima. 

A  Sketch  of  Eastern  Taiwan.  Ry  Juro  Ashiina.  117/5  Sketch-rmip’.  [In 
Japanese] 

Japan— Iwashiro.  J.  Tokyo  (l.S.  17  (19(i5):  882-888.  Tanaka. 

On  the  Lake  Yukunakinuina,  Iwashiro  Province.  Ry  Akamaro  Tanaka  and 
llirosakn  Tanaka.  11775  Sh  tch-mnp  and  Diagram*.  [In  Japanese.] 

Japan — Lake  Yamanaka.  ./.  Tol-j/o /.’.S.  18  (1906)  :  165-176.  Tanaka. 

Lake  Yamanaka.  Ry  Akamaro  Tanaka.  TF/75  Skitch-mnpe,  III  net  rat  ion*,  and 
Diagram*.  [In  Japanese.] 

Japan — Structure.  Tokyo  tl.S.  18  (1906)  :  407  414.  Fnknchi. 

On  the  Fiji  Volcanic  Zone.  Ry  Xobuyo  Fukuchi.  [In  Japanes*-.] 

Japan — Volcanic  Island.  J.  Tokyo  G.S.  17  (1905):  625-637,  702-727.  Sato. 

Geographical  Trip  to  the  New  Sulphur  Island.  By  Denzo  Sat*').  117/5  Map*  and 

IlluHratum*.  [In  Jaiiancse.] 

Malay  Archipelago — Sumatra.  Quast. 

T*.  lud.  Taal-,  Land-  >n  Volk.  48  (1906):  408-487. 

Verslag  nopens  den  politieken  toestand  in  de  Rokanstaatjes.  Van  H.  C.  E. 
Quast.  iril5  Map. 

Russian  Turkestan.  Abrfgf  B.S.  HongroiV  G.  34  (1906);  96-105.  Frinz. 

Reiseskizzen  aus  Ccntnd-.Asien.  Von  Dr.  Julius  Prinz.  I.  Aiis  Fergana  in  das 
Nariu-Becken.  (FSidrajzi  Kft'r/i mc7(yW.- 34  (1906) ;  215-2*24;  trith  *ertion».) 
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Tib«t.  - 

Treaty  Series;  No.  9,  1906.  C!onvention  between  the  United  Kin^rdoni  and  China 
respecting  Titet.  Signed  at  Peking,  April  27,  1906.  To  which  is  annexed  the 
Convention  between  the  United  Kingdom  and  Tibet, signed  at  Lhasa,  September  7, 
1904.  London:  Harrison  &  Sons,  1906.  Siie  9J  X  6,  pp.  8.  Price  Jd. 

See  note  in  the  November  number  (vol.  28,  p.  506). 

Turkey— Arabia.  G.Z.  12  (1906):  425-4:».  Kloist. 

England  in  Arabia.  Von  Oberleutnant  v.  Kleist. 

Turkey— Palestine.  Ewing. 

Ariib  and  Druze  at  home  :  a  record  of  travel  and  intercourse  with  the  |H-o|)le  east 
of  the  Jordan.  By  William  Ewing.  Ixaidon:  T.  C.  &  F-  C.  Jaek,  ItMIT.  Size 
8  X  5J,  pp.  xii.  and  180.  Map  and  Illutdration*.  Price  5*.  uet.  I'lctcuted  hy  the 
PMiehere. 

Gives  the  results  of  familiar  intercourse  with  the  pfHtples  both  east  anil  west  of  the 
Jordan  during  a  residence  of  over  live  years  in  Palestine. 

Turkey — Syria.  Bel. 

The  Desert  and  the  Sown.  By  Gertrude  Is)wthian  Hell.  I/>ndon:  W.  lleineinann, 
1907.  Size  9x6,  pp.  xvi.  and  318.  Map  and  lUutlralion*.  Price  I6«.  net.  Pre¬ 
sented  by  the  PulAiduv.  [Reviewed,  ante,  p.  145.] 

Weetern  Asia- Trade-routes.  Schlagintweit. 

Verkehrswege  und  Verkehrsprojekte  in  Vorderasien.  Von  Max  Schlagintweit. 
(Sebriften  der  Deutscli-Asiutischen  Gesellschaft  ,  .  .  2  Heft.)  Berlin  :  Her¬ 
mann  Paetel,  1906.  Size  9x6,  pp.  42.  Map.  Price  Is. 

APBICA. 

Africa — British  Colonier.  - 

Odonial  Reports.  Annual,  No.  .700.  The  Surveys  and  Explorations  of  Briti.di  Africa. 
The  .Annual  l{ep''rt  of  the  Colonial  Survey  Committee.  First  Year  :  To  August. 
1906.  London,  I'.tOti.  Size  9J  x  6,  pp.  ,52.  Mupn  and  Illuetratione.  Price  is.  hi. 

Africa— Zoology.  - 

Correspondence  relating  to  the  Preservation  of  Wild  Animals  in  Africa.  London, 
1!K)6.  Size  13  x  8J,  pp.  xxiv.  and  392.  .Wo/w.  Price  Is. 

Central  Africa.  Lemaire. 

Tni  Mez-Afriko.  (A  travers  I’Afrique  centrale.)  Par  le  Commdt.  Ch.  Lemaire. 

[In  French  and  Esperanto.]  Size  11  X  8J,  pp.  86.  Map  and  lllnstrationt. 
Presented  by  the  Author. 

An  account  of  Major  Lemai re’s  journey  given  Ijefortf  the  Geneva  Esj>eranto  Congress 
in  September,  1906. 

Congo  State  B.&G.  7/a/tana  7  (tlKHJ):  1*63-978.  Cordelia. 

Appuiiti  suIla  zona  del  Maniema  (Riva  sinistra  del  Lualaha),  del  capitano  Ernesto 
Corilella. 

Congo  State.  Z.  Get.  Erdk.  Berlin  (1906):  426-431,  493-497.  Probenins. 

Leo  Frobenius’  Fortchungsreise  in  das  Kastai-Gebiet  III.  and  IV.  Bericht.  Von 
L.  Frobenius. 

See  Journal,  28,  181  and  508. 

Congo  State.  - 

Etat  Independant  du  Congo.  Annales  du  Muse'e  dii  Congo.  Ethnographie  et 
Anthropologie.— Se'rie  III.  Notts  Analytiques  sur  les  Collections  Ethnogiaphiqnes 
du  Muse'e  du  Congo.  Tome  1. —  Fasc.  II.  La  Religion.  Bruxelles:  Spineux  et 
Cie.,  1906.  Size  llj  X  12,  pp.  115-316.  Plates. 

Eg;yptian  Sudan.  B.  Ckm'df  Afrique  Fran^aise  189  191.  Mezieres. 

Mission  Bonnel  de  Me'zi^res.  .\u  Soudan  Anglo-Egyptien.  Par  .4.  Bonnet  de 
Me'ziferes. 

Report  on  the  general  position  in  the  Sudan. 

German  East  Africa.  Z.  Kolonialpalitik,  etc.  8  (1906) :  665-695.  Most. 

Die  wirtscbaftliche  Entwickelung  Deutsch-Ostafrikas,  1885-1905.  V’on  Karl  Most. 
German  Fast  Africa.  Fiillebom. 

Das  Deutsche  Njasaa-  und  Uiiwiima-  Gebiet.  Land  und  Leute,  nel»st  Pemerkungen 
Uber  die  Schire-Liinder.  Mit  Benutznng  von  Ergebnissen  der  Njassa-  und 
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KiiigH^rbirgs- Expedition  der  Hermann  und  Elise  gcb.  Heekmun  Wentzel- 
Stiftun*;  verfasst  von  Dr.  Fri<  <lrich  FiiUeboru.  (Dentecli -Ost  -  Afric.i.  .  .  . 
liund  IX.)  Berlin  :  D.  Reimer,  IIMm:.  Sire  11  x  7J,  pp.  xx.  and  *‘>30.  Ilhittrulioni, 
l/fjywt  and  Platen  in  n-purah  Allan,  size  17  X  12.  Price  (ro/ume)  and  (Allan) 
ti.'iwi.  Preteuted  by  llte  Puhlinhir.  [To  l>e  reviewed.] 

German  Sonth-Weit  Africa— Ethnology.  Bayer. 

Z.  KfJoniiilpolitik,  etc.  8  (1900):  62.5-048. 

Die  Nation  der  Bastards.  Von  Bayer.  IFi(/<  Map  and  IUu$tration$. 

(  erman  South-West  Africa.  M.  Deuinch.  Schnltgehiclen  19  (1906):  2.57-273.  Schulte, 
/wisebcm  l.iideritztiucht  nod  Knbiib.  Von  Hauptmann  Sehulze.  With  Mapn  and 
lllunirtilionn. 

Gold  Coast.  Crowther. 

Quarterly  J.I.  Com.  Uencan-h  Tropicn,  Lirerftool  Vnirernity  1(1900):  I67-1S2. 

Notes  on  a  District  of  the  Gold  Cosist.  By  F.  Crowtber.  llVt/i  Mapn. 

Ivory  Coast.  Clozel. 

F.-.l.  Clozel.  Dix  aiis  h  la  Cote  d'Ivoire.  Paris:  .\.  Cliallamel,  IIHN!.  Size 
1 1 J  X  7J,  pp.  3.50.  Mapn  and  Illuniratiiai*.  Price  \'i$.  ini .  [To  be  roviewe<l.] 
Morocco.  Ilenneignementn  Col.,  ComiK  A/rique  Frunyaise  (I'.KHJ)  :  227-234.  Bnchet. 
Mission  Buehet.  Rapport  soinmaire  d’enseinble.  Par  G.  Bnchet. 

The  author  carried  out  trigonometrical  surveys  in  North- M'est  Morocco,  licsidt  s 
making  geological,  zoological,  ethnological,  and  other  ohservations. 

Morocco— Railways.  B.II.S.G.  Madrid.  Her.  tl.  C(d.  3  (\(t0t'<):  :!99-4(»8.  Faria. 

Fulnros  ferrocarriles  de  Marruecos.  Por  P.  G.  Faria. 

Portuguese  East  Africa  Caimcross 

B..S.G  LlnUrt  24(190»:):  22-39,  .W-.'H,  SS-91,  181-1S.5. 

.\  rcgiSo  de  Manica.  Por  4V.  M.  Cairncro.ss;  traduzido  por  .Toao  Faroihouse. 
Portuguese  East  Africa.  Maugham. 

Portuguese  haiat  .Africa.  The  History,  Scenery,  and  Great  Game  of  Manica  ami 
Sofala.  By  R.  C.  F.  Maiiglium.  I  ondon  :  John  Murray,  19(8;.  Size  9  x  6.  pp.  xii. 
anil  310.  Map  anil  llln'lrallonn.  Price  1.5k.  net.  Prentnled  hij  the  Puhlinher. 

See  review  in  the  February  number  (p.  210). 

Portuguese  East  Africa.  B.Sf.G.  L/kIksi  24  (1906) :  111-128,147-160.  -  — - 

Ertatistica  cm  paizi's  nao  civilisados.  Territorio  de  Manica  e  Sofala. 

Portuguese  East  Africa.  - 

Guia  Podal  do  Territorio  de  Manica  e  Sofala  sob  a  .Administraijao  da  Campanhia 
de  Moijambique.  Ihdra,  190*i.  Size  8J  X  6,  pp.  viii.  and  1.50.  flinniration.  Pre- 
rented  by  the  ('ompanhia  de  Mofam'dqne. 

Portuguese  East  Africa.  Machado. 

P.S  G.  Llrboa  24 . 1906):  :t;t-.50,  65-87. 

Arterias  de  Coinmunicaijao  nos  di>tricto8  de  Sofala  e  Manica.  Por  Carlos  Koma 
-Machado.  With  Map. 

Rhodesia.  Randall-Maciver. 

Mediteval  Rhodesia.  By  David  Randall  Maciver.  London  :  Macmillan  A  Co.,  IIHIO. 
Size  IIJ  X  9,  pp.  xvi.  and  loti.  Ilinntraliimn.  Price  20<.  net.  Prenented  by  the 
Pnblinhern.  [Reviewed  .luly,  1900,  p.  OH.] 

St.  Helena.  Deherain. 

La  pri>c  de  |)ossession  de  Sainte-Hedene  par  la  Grande- Bretagne  au  XVll  Siwic. 
Par  H.  Di  hernin.  Paris:  Imp.  Nationale,  1906.  Size  11  X  9,  pp.  10.  Pretented 
by  the  Author. 

San  Thome.  7?  .S.G.  L/k1»>o  211  (1900):  !*7  110.  Strunk. 

Relatorio  do  Dr.  Strunk  sobre  iina  viagein  a  S.  Thome'.  (Traduzido  e  c  'mmnnicado 
pelo  Sr.  Sah-ina  Barbosa  ) 

South  Africa.  Handley. 

Briton,  Ihs-r,  and  Black  :  or.  Ten  Years’  Hunting,  Trading,  and  Prosi  ecling  in 
South  .Africa.  By  Clement  Handley.  I,ondon :  T.  Sealev  Clark.  19<m:.  Size 
H*  X  54,  pp.  xvi.  and  342.  Illunlraliimn.  Price  in*.  Od.  net.  J'renenled  by  the 
Pub'inher. 

Gives  .Kome  iiiKight  into  life  on  the  outskirts  of  civilization  in  Suith  Africa.  The 

author  was  farming  in  the  Transvaal  at  the  time  of  the  Jameson  raid,  of  w  hich  he  gives 
some  details  from  i>ersonal  knowledge. 
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South  Africa— Historical.  5c.  5  (I9<».‘)) :  40  51.  Torrend. 

'I'hc  Sahauins  ou  tlit!  Zambesi,  lly  Itov.  J.  Torreml.  With  Mn/). 

South  Africa— Kalahari.  P.  Ilhoiksia  Sr.  A‘t.  6  (I'Miti)  :  20-10.  Wilsou. 

The  Northern  Kalahari  De8"rt.  By  W.  Wilson. 

West  Africa  Boundary.  M.  Veultchen  Sehuitgib.  19  lSl-256.  Amhronn. 

Boriehte  iiber  die  astronomischen  und  oi^alatischen  Aufnahincn,  welchc  zuin  Zweeke 
der  Grenzregulierung  zwisohen  Kainernn  und  dem  Congo-Franijais  in  don  dahren 
191*0  bis  1902  aiisgefiihrt  wunlen.  Itearlioitet  mit  B<'nnt7.ung  der  Beriohte  des 
Expoditionsleiters  Herrn  Hiiii|itninnn  Kngelhanlt  von  Prof.  Dr.  L.  .Vnibronii. 


NORTH  AMERICA 

Arizona  and  Mexico.  5c»oiire  24  (1900) :  1 16-1 18.  Merrill. 

Evidences  of  (iloeiation  in  Southern  .Arizona  and  Xortbom  Sonora.  By  Dr.  F.  .1. 
Merrill. 

Canada — Guide-book.  Baedeker. 

The  Dominion  of  Canada,  with  Newfoundland  and  an  cxperlition  to  Alaska.  Hand- 
bis)k  for  travellers  by  Karl  Baedeker.  Third  revised  and  augmented  edition. 
I^ondon ;  Dulau  &  Co.,  1907.  Size  6J  X  4,  pp.  Isiv.  and  392.  .Vops  iiml 
Pricf.  6  tnarkf.  Presented  by  the  Editor. 

The  reeond  erlilion  was  published  in  1900,  and  the  rapid  development  of  Canada 
within  the  past  half-dozen  years  renders  the  apjiearanee  of  a  third  partienlarly  weleome. 

North  America— Vegetation.  Wiesner. 

Siizh.K.A.W.  irieall4(Ab.  1.)  (11*05);  77-150. 

Untersnchungen  iiber  den  Liclitgenuss  der  Pflanzen  im  Yellowstonegebiete  und 
in  anderen  Gegeuden  Nonlamerikas.  Pliotometrische  Untersnchungen  anf  pflanzen- 
physiologischem  Gebiete  (V.  Abhandlnng)  von  J.  Wiesner. 

See  note  in  vol.  26,  p.  459. 

United  States  California.  Popular  Sr.  Monthly  69  (190*1):  69-75.  Ashley. 

The  geological  prelude  to  the  San  Francisco  earlh({uake.  By  G*si.  11.  .Ashley. 
With  Slit  trh-mupii  and  lliagram-'. 

United  States — Cotton.  ' 

Cotton  Production  and  Statistics  of  Cottonseed  Proiluet.'*.  11*05.  (Dept,  of  Commerce 
anil  Labor.  Bureau  of  the  Census,  Bulletin  4**.)  Washington,  19***!.  Size 
lljxl*,  pp.  72.  Mapn. 

United  States -Earthquakes.  Popular  Sr.  Monthly  69  {V.ttH',)  :  7t!-8«;.  Fuller. 

Gur  greatest  earthquakes.  By  Myron  Leslie  Fuller.  U’ltA  llluntrationx. 

United  States  -Michigan.  J.  tleology  lA  (\90t]):  411-424.  Goldthwait. 

Correlation  of  the  mise<l  Ijeaches  on  the  west  side  of  Lake  Michigan.  By  .lames 
Walter  Goldthwait.  llVtfc  Sketch-map,  Profile,  and  IHndration*. 

United  States —Mississippi.  Popular  Sc.  Monthly  69  248  2,56.  Brown. 

The  Protection  of  the  -Alluvial  Basin  of  the  Mississippi.  By  Roliert  Marshall  Brown. 
HVlfc  Sketeh-map*  and  Profile*. 

Basial  largely  on  the  reports  of  the  Mississippi  Bivor  Commission. 

CENTRAL  AND  SOUTH  AMERICA. 

Paraguay.  Decoud 

Geografia  de  la  Ucpiiblica  del  Paraguay.  Por  Hector  F.  Decoud.  5"  Kdieidn. 
Leipzig.  1906.  Size  S  x  <>,  pp.  Pi**-  Map  awl  Illuetralion*.  Presented  hy  the 
Coneul-llerteral  for  Paraguay. 

Paraguay.  Vallentin. 

Paraguay:  das  Kami  der  Guaranis.  Von  Dr.  Wilhelm  Vallentin.  Berlin:  II. 
Paetel,  1!>07.  Size  10  x  7,  i>p.  viii.  and  921.  Illudration*.  Price  6*. 

Descriplion  of  a  journey  in  Paraguay,  embodying  a  gcHsl  di-al  of  pr.ictical  informa¬ 
tion  on  the  present  position  of  the  country  and  its  re.-iources 

Pern — Minerals.  P.  Cwrpo  Ingen.  Mina*,  Peru,  No.  35(19t*6):  pp.  120.  DueSas. 
Recursos  miiierales  de  las  provincias  de  .Jauja  y  lluancayo.  Por  F,.  I.  Diieuas. 

11  V/li  Map  and  ItUiel ration*. 
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Pern— Minerals.  B.  Chierp>  Ingenh'ro*  Mina*,  Peru,  No.  (11K)5)  :  pp.  lOo.  Fachs. 
La  llegiuu  Cuprifcni  de  loe  .Xlrwltvlort-s  d»;  loa  y  Nazca.  Por  Federico  G.  Fuchs. 

With  Map  ami  Seetiono. 

Santh  America— German  Colonies.  Z.  Kuhmialpolitik,  etc.  i  4;!ti-41U.  Klbssel. 

Dcutsi'he  Kolonisatiun  in  Sudamcrika.  Von  M.  Hans  Kliiesel. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Bismarck  Archipelago.  Stephan 

Siidseekunst.  Beitrage  znr  Kunst  dee  Iliemarck-Archipcds  und  ziir  ITrgcschichtc 
der  Kunst  uberhnu]>t.  Heraiisgcgebeu  von  Dr.  Emil  Stephan.  Berlin:  Dietrich 
Reimer,  1SH)7.  Size  11x7,  pp.  16*  and  140.  .Map  ami  lllu»trntion$.  Price  »«<. 
Bismarck  Archipelago.  Stephan  and  Oraebnex. 

Nen-Mecklenbtirg  (Bismarck-.Archipel).  Die  Kiiste  von  Umuddu  bis  Kap  St. 
tleorge.  Forschiinu'sergebnisse  bei  den  Vermeesiingsfahrten  von  S.  M.  S.  .^lilwe 
im  Jahre  11)04.  Heransgegeben  Ton  Dr.  Emil  Stephan  und  Dr.  Fritz  Gmebner. 
Berlin:  Dietrich  Reimer,  l‘J07.  Size  11  x  7,  pp.  12*  and  242.  Map  and  Illus¬ 
tration*.  Price  12*. 

These  two  works  will  be  reviewed  in  a  later  number. 

New  Hebrides.  Bonrge. 

Georges  Bourge.  Les  Nouvelles  Helirides  de  1C(*6  h  lf)0)>.  Paris:  A.  t’hal- 
lamel,  11)00.  Size  7J  X  rij,  pp.  28S.  llluttratinn*.  Price  3*.  l)cl. 

A  useful  summary  of  our  knowledge  of  the  group,  and  of  the  history  of  Euroj>ean 
relations  with  it. 

New  Zealand— Botany.  Cockayne 

Notes  on  the  Subalpine  Scrub  of  Mount  Fyffe  (Seaward  Kaikouras).  By  L. 
Cockayne,  ph.d.  (From  Tranmctinn*  of  the  New  Zealand  Inditute,  vol.  38,  11)05.) 
Size  8J  X  5J,  pp.  301-374. 

New  Zealand — Poor  Knights  Islands.  Cockayne. 

Notes  on  a  brief  botanical  visit  to  the  Poor  Knights  Islands.  By  L.  Coekayne,  ph.T). 
(From  TraneacUon*  of  the  Neic  Zealand  Inditvie,  vol.  38,  11)05.)  Wellington,  1900. 
Size  8J  X  5i,  pp.  351-360. 

These  two  pa|>ers  have  been  noticed  in  the  Monthly  Record  (January,  p.  92). 

Paoiflo  IsUnds  Z.  Gee.  Krdk.  Berlin  (1900):  323-34)i,  3.s.-|-4))4.  Arldt. 

Parallelismus  der  Inselketten  Ozeaniens.  Von  Dr.  T.  Arldt.  ir/t/»  Map. 

Noticed  in  the  Journal  for  Nove)nbcr,  11)00  (p.  .'ill). 

Samoa— Tutnila.  J.  o/ G.  5  (190)1):  18-20.  Kellogg. 

American  Samoa.  By  Vernon  L.  Kellogg.  IVith  llliietratione. 

South  Australia.  George. 

South  Australia.  Rep<irt  of  Mr.  F.  R.  George  on  his  Prospecting  Expedition  North 
of  Nullarbor  Plains.  Adelaide,  1905.  Size  13J  X  8J,  pp.  4.  Map. 

PHT8ICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Geophysics.  Nctcwcc  24  (1906) :  301-303.  See. 

The  Nature  and  Origin  of  Volcanic  Heat.  By  Dr.  T.  J.  .1.  See. 

The  writer  believes  in  a  fluid  substratum  beneath  the  solid  crust,  and  that  one 
common  cause  producing  motion  just  at  this  depth  underlies  earthquakes,  volcanoes, 
the  formation  of  mountains,  and  other  allied  phenomena.  He  postpones,  however,  the 
development  of  his  views  to  a  future  occasion. 

Geophysics.  PJl.S.,  Sr r.  A.  78  (1906):  150-153.  Strutt. 

On  the  Distribution  of  Radium  in  the  Earth’s  Crust.  Part  ii.  Scilimentary  Rocks. 
By  the  Hon.  R.  J.  Strutt. 

Glaciology.  /.  Geology  14  (1906):  402-410.  Beid. 

The  Variations  of  Glaciers.  XI.  By  Harry  Fielding  Reid. 

Summary  of  the  tenth  annual  report  of  the  International  Committee. 

Gravity.  l^ilth.  K.A.M'.  li’iVn  114  (Ab.  Ila.)  (1905) :  695-710.  Spitaler. 

Periodische  Verschiebnngen  des  Schwerpunktes  der  Er<le.  Von  Prof.  Dr.  R. 
Spitaler. 
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Hydrolo^.  Andrimont. 

La  science  hytlrolopique  ;  ses  m^thodes,  ses  rtKXiuU  progrin,  ses  iipplioitiuus.  Pur 
Rene  d’Audrimont.  Paris,  etc.;  Cli.  He'miiger,  liKXJ.  Size  1*  x  ♦>,  pp.  lit*. 
Diajramii.  Price  4«. 

A  concise  and  useful  summary  of  nur  knowledge  of  the  circulation  of  water,  both  on 
land  and  in  the  ocean,  and  of  mo<lcrn  meth**d8  of  research  on  the  subject. 

Knmatology.  B.  Muete  Oeiano^jrafhique  Monaco,  No.  57  (1906);  pp.  18.  Berget. 
La  honle  et  les  vagues.  Par  A.  Berget. 

Limnology— Temperature.  /Vleniui tiax  M.  52  (1906) :  184-1 86.  Anfsess. 

Eine  photograpbische  Methode  zur  Bestimniung  des  Eindringens  der  Witrme- 
strahlnng  in  einer  8(‘e.  Von  Dr.  Otto  Frhr.  v.u.z.  Aufsees.  With  llluitration^. 

Meteorology.  Siltb.  K.A.W.  If  ten  114  (Ab.  11a  )  (1905):  1271-1292.  Exner. 

Ueber  Druck  und  Temperatur  bewegter  Luft.  Von  Dr.  P.  M.  Ezner. 

Meteorology.  Stlzb.  A'.A.  11.  H'tea  (Ab.  Ila.)  (1905):  1519-1568.  Samec. 

Durchsichtigkeit  der  Lnft  liei  verschiedenen  Wittcmngsiustanden  in  Wien.  Von 
Dr.  M.  Sumec.  HVik  Diagram*. 

Meteorology— Dnstfalls.  Bfitrage  (Jrapkytik  8  (1906) :  7-42.  Krebs. 

Staubfalle,  besonders  im  Passatgebiet  des  Nordatlantik.  (Nene  Folge.)  Von  W. 
Krebs. 

Meteorology— Solar  radiation.  Hopfner. 

Sitzh.  K.A.^y.  117. a  114  (Ab.  Ila.)  (190.5) :  1315-1357. 

Die  Verteilung  der  solaren  Wiirmestrahlung  auf  der  Erde.  Von  Dr.  F.  Hopfner. 
Mathematiciil  discussion  of  the  latitudinal  and  seasonal  distribntion  of  solar  heat 
on  the  Earth’s  surface. 

Meteorology— Wind.  Simpson  and  others 

The  Beaufort  Scale  of  Wind-force.  Report  of  the  Director  of  the  Meteorologiciil 
Office  upon  an  Inquiry  into  the  relation  lietween  the  estimates  of  wind-force 
according  to  Admiral  Beaufort’s  scale  and  the  velocities  retyinled  by  Anemometttrs 
belonging  to  the  offi*-e.  With  a  Report  upon  certain  ])oints  in  connection  with  . 
the  Inquiry,  by  (4.  C.  Simpson,  m.sc.,  ana  Notes  by  Sir  G.  H.  Darwin,  K.C.B., 
W.  H.  Dines,  f.r.s.,  and  Commander  Campbell  Hepworth,  o.B.  IxMidon:  SVyman 
&  Sons,  1906.  8iz»*  12  X  10,  pp.  54.  Diagram*,  rrice  1».  6<l. 

Meteorology— Wind-transport.  D>Mt*rh.  IttnidnekaH  Q.  {\906):  442-447.  Krebs 
Staub-.  Vogel-  und  Insekten-’I'ransporte  diirch  l.nftstriimungen,  besonders  aus  der 
westlichen  Sahara.  Von  W.  Krebs.  H'ltk  Map. 

Ocean  and  Climate.  ./.  of  Oroiogy  14  (1906) :  369  -373.  Chamberlin 

On  a  possible  reversal  of  deep-sea  circulation  and  its  influence  on  geologic  climates 
By  T.  C.  Chamberlin. 

Oceanography— Atlantic.  B.B.S.G.  Madrid,  Rt-c.  G.  Od.  8  (1906):  384-390.  Vera. 
Formacidn  de  tierras  en  el  seno  do  las  aquas.  Niievas  islas  Canarias  salicndo  del 
fondo  del  AtUntico.  Por  V.  Vera. 

Oceanography- Mnseum.  Z.  Ot*.  Enik.  Berlin  (1906);  257-266.  Binse. 

Das  neue  Museum  fur  Meereskunde  in  Berlin.  V’on  Dr.  P.  Dinse. 

Oceanography— North  Sea.  Z.  Qt*.  Erdk.  BeW/n  (1906):  482-489.  Brohl. 

Die  zweite  Studionfahrt  des  Instituts  fiir  Meereskunde  zii  Berlin.  Von  Dr.  L. 
Briihl. 

Ph3rtngeography— Alga.  Mangin 

B.  Mur^e  Of^nngraphique  Mimora,  No.  82  (1906):  pp.  34. 

Distribution  des  Algues:  algucs  fix^,  algues  du  Plankhm.  Par  L.  Mangin. 
If7'l/»  Chari*  and  Illwtration*. 

Seismology.  B/tsb.  A'.A.H'.  U7>b  114  (Ab.  lla.)  (liiOS) :  1407-1430  Benndorf 
Ueber  die  Art  der  Fortpflanzung  der  Erdhel>enwellen  im  Erdinnem.  Von  Dr.  H. 
Benndorf. 

Seismology.  AhrCgC  R.S.  Hongroine  O.  34  (1906):  ‘26  34.  Pecsi 

tirundzuge  der  geometrischen  Theorie  der  Erdbel»en.  Von  Dr.  Alla-rt  Pwsi. 
(Fdidrajzi  KtfWemenyc/;  34  (1906):  .53  62,  *rit/i  Diagram*.) 
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VoleaDMS.  Popular  Sc.  Monthly  :  453-550.  Dalton. 

Volcanoes  and  Radioactivity.  By  Major  C.  E.  Dutton. 

Volcanoes.  I’ltr.rtmtnn*  .M.  52  105-167.  Krebs  and  Sapper. 

Ueber  Bczichiuigeu  dcs  Mcorea  zum  Vulkauisniua.  Von  W.  Krebs  uud  Prof. 

Ur.  K.  Sapper. 

Zoogeography  -Fishes.  Strodtmann. 

Arl>eiten  dcr  Dcutschcu  wisscnschuftlieLen  Kouiuiitision  fiir  die  intornationalu 
Mei-resfonichung.  B.  Aus  dcr  Biologiscbcn  Anstalt  aut'  Helgoland.  No.  4. 
I.aichen  und  Wandern  der  Ost^eHsche.  II.  Berieht.  Von  B.  Strodtmann.  Olden¬ 
burg  i  Gr.,  1906.  Size  13  X  11,  pp.  137-216.  Map.  Prementeil  by  the  CmumiMlnn. 

ANTHROPOOEOGRAFHY  AND  HISTORICAL  GEOGRAPHY. 

Anthropogeography.  Bchluter. 

Dio  Zieic  der  Geographie  des  Mens«-hen.  Von  Otto  Schliiter.  Muneben,  etc.: 

K.  Oldenburg,  1906.  Size  8}  x  5|,  pp.  64.  Price  1.20m.  Presented  by  th' 
Publisher. 

Anthropology.  [Kingsford.] 

Anthn>pulogical  Photographs.  Report  of  the  Committee  .  .  .  ap|Miinted  for  the 
Collection.  Preservation,  and  Systematic  Registrutiou  of  Photographs  of  .ViithrojK)- 
logical  Interest.  (Drawn  up  by  the  Secretary.)  [British  .\ssoeiation,  Section  H  ; 
York,  1906.]  Size  8^  x  5),  pp.  18. 

Contains  a  first  list  of  photographs  registered. 

Colonisation.  J.  u/ (L  5  (1906):  11-17.  Hubbard. 

The  Industrial  und  Commercial  Importance  of  a  Tropical  Possession.  By  George 
D.  Hubbard. 

Commercial— Cocoa.  .4nn.  ti.  15  (1906) :  289-298.  Chevalier. 

Le  cacao.  Sa  production  et  sa  consommutiou  dans  le  monde.  Par  A.  Chevalier. 
Commercial  Petroleum.  Redwood. 

Petroleum  :  a  Treatise  on  the  (teographical  Distribution  und  Geological  Occurrence 
of  Petroleum  and  Natural  Gas;  the  Physical  und  Chemical  Properties,  Production, 
and  Refining  of  Petroleum  und  >  tzokerite,  the  Characters  und  Uses,  Testing,  Truns- 
l>urt,  and  Storage  of  Petroleum  Products,  aial  the  Legislative  Enactments  relating 
thereto:  together  with  a  Description  of  the  Shale  Uil  and  allied  Industries;  ami  a 
full  Bibliography.  By  Sir  Bovertou  Redwood.  Second  Edition.  2  vols.  Ijondou: 
Charles  Griffin  &  Co.,  Ltd.,  P.t06.  Size  9  x  6,  pp.  xzzii.  and  1064.  Mapx  ami 
Illuttriilionx.  Price  45i<.  net.  Prrnented  by  the  Publiitlit  rii.  [To  be  reviewed.] 
Historical.  Blazqnet. 

Antonio  Blazi|uez.  Los  Manuscritos  de  los  Cx>menturios  al  A])ocaIipsis  de  San 
Juan  |)or  San  Beato  de  Liebana.  (De  la  Revisla  do  Archives,  Bibliotee^as  y 
Museoe.)  Madrid,  1906.  Size  10  X  7,  pp.  18.  Fac»imilc  Map.  Prciieuted  by  the 
.luthor. 

Un  the  hiss,  (twenty-five  in  all)  of  the  work  eoutaining  the  famous  “  Beatus  ”  map, 
which,  as  shown  by  K.  Miller,  was  the  type  of  a  whole  group  of  early  maps. 

Historieal — Columbus.  Young. 

( 'hristopher  Columbus  and  the  New  World  of  his  discovery.  .\  narrative  by  Kilson 
Young,  with  a  note  on  the  navigation  of  t.'olumbus’s  first  voyage  by  the  Earl  of 
Dunraven.  2  vols.  I..ondou:  E.  Grant  Richards,  l'.*06.  Size  9  X  6,  pp.  (vol.  1) 
xzii.  324  ;  (vol.  2)  x.  400.  Map*  and  lUmtration*.  Price  25«.  net. 

This  makes  no  claim  to  be  the  result  of  original  research,  but  aims  at  gathering  up, 
fur  the  benefit  of  the  general  public,  the  results  of  the  studies  of  experts  on  (Columbus 
and  his  work,  which  have  appeared  within  rucent  years.  In  the  case  of  points  still 
under  dispute,  s.p.  the  question  of  the  forgery  of  thu  Toscanelli  ourres|M>ndeuce,  no  great 
atU-m|tt  is  made  to  sift  the  evidence  from  an  independent  stand))uint. 

Historical  -  Exploration.  Williams. 

The  Romance  of  Early  Exploration ;  with  descriptions  of  Interesting  Discoveries, 
Thrilling  Adventuroa,  and  Wonderful  Bravery  of  the  Early  Explorers.  By  Archi¬ 
bald  Williams.  Ixtndon:  Seeley  &  Co.,  1907  [1906J.  Size  8  x  5,  pp.  346.  Sketch- 
mapt  and  Jtluftralions.  Price  5«.  Prenented  by  the  Puhlinher*. 

Brings  out,  as  is  indicated  by  the  title,  the  side  of  early  travel  which  specially 
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appt-aU  to  the  ima^inution.  The  facta  appear,  however,  to  have  been  collected  with 
care. 

Historical — Ophir.  Actiih'c  Qaarier/y  ffer.  22  (1900)  :  118-130.  McNair. 

Ophir.  Hy  J.  F.  A.  McNair. 

The  author  is  inclined  to  put  the  gold  region  in  the  &Ialay  i>eninsula. 

Historical  Geography.  J.  Maiichefter  G.S.  22  (1906)  :  56-64.  Dann 

Orography  and  History.  By  E.  W.  Dann. 

History  of  Geography.  G.Z.  12  (1906) :  440-449.  Berger. 

Die  iillere  Zoneulehre  der  Griechen.  Von  Hugo  Berger. 

Military  Geography.  J.K.  Artilltry  33  (1906) :  2'29-‘i5‘2.  May. 

Geography  in  relation  to  War.  By  Colonel  E.  S.  May,  c.b.,  etc.  IFilfc  Sketeh- 
map$. 

Sociology — Jews.  J'opular  Se.  Monthly  69  (1906) :  257-267.  Fishherg. 

The  Jews :  a  Study  of  Race  and  Environment.  By  Maurice  Fishherg. 

BIOGRAPHY. 

Rennell.  Frenxcl. 

Major  James  Rennell,  der  Schiipfer  der  neueren  Englisohen  Geographic.  Ein 
Beitrag  zur  Geschichte  der  Erdkunde.  Inaugural-Dissertation  .  .  .  von  t  'urt 
Arthur  Frenzel.  I’ulsnitz,  1904.  Size  8^  x  .^J,  pp.  viii.  and  196.  Portrait.  Pre- 
M-nted  by  ike  AxUhor. 

A  careful  and  complete  account  of  the  geographical  work  of  Rennell. 


GIHXRAI. 

British  Colonies.  Laeas. 

A  Historical  Geography  of  the  British  Colonies.  By  C.  P.  Lucas.  Vol.  I :  The 
5Iedik‘rraneau  and  Eastern  Colonies.  Second  Edition,  revised  and  brought  up  to 
date  by  R.  E.  Stubbs.  Oxford:  Clarendon  Press,  1906.  Size  7^  X  5,  pp.  viii.  and 
304.  Mapi.  Price  5s.  net. 

This  volume  has  been  subjected  to  a  very  thorough  revision,  the  editor  having  been 
aided  throughout  by  local  ex|)erts  of  the  Colonial  Service. 

Educational.  Morgan. 

The  Practical  Teaching  of  Geography  in  Schools  and  Colleges.  By  Dr.  Alex. 
Morgan.  Fourth  Edition.  Ix>udon:  G.  Philip  A  Son,  1906.  Size  9}  X  6J,  pp.  18. 
Diagram*.  Price  6</.  net.  Preeented  by  the  PMuhrr*. 

Educational — Methods.  J.G.  6  (1906) :  97-108.  Goode. 

Laboratory  Work  with  the  Sun.  By  J.  Paul  Goode.  With  Diagram*. 

Describes  methods  of  solving  problems  by  the  help  of  an  instrument  designed  by  the 
writer,  and  called  by  him  a  “  Sun-board.” 

Geography.  J.  o/ G.  6  (1906):  I-IO.  Brown. 

Geographical  Chaugeableuess.  Some  Characteristics  and  Values.  By  Robert 
Slarshall  Brown. 

Urges  the  need  of  modifying  geographical  conceptions  with  tlie  advance  of 
knowledge. 

Marseilles  Geographical  Society.  Leotard  and  Guillaumet. 

B.S.G.  Mareeille  30  (1906):  1-112. 

Histoire  de  la  Societe'  (1786-1906.  Par  J.  Leotard. — Table  Gene'rale  dee  Matieros 
du  Bulletin  (1877-1905).  Par  J.  Le'otard,  et  A.  Guillaumet.  With  lUuttratione. 

Travel.  Jemingham. 

From  East  to  West.  Notes  by  the  way.  By  Sir  Hubert  Jemingham,  K.c.n.o. 
lx)ndon :  J.  Murray,  1907.  Size  9x6,  pp.  xiv.  and  352.  Map$  attd  lUuetration*. 
Price  15s.  net.  Pretented  by  the  Publieker. 

Narrative  of  a  voyage  to  Japan,  to  which  country  the  bulk  of  the  work  is  devoted 
(see  note  on  p.  454,  ante). 
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NEW  MAPS. 

By  £.  A.  REEVES,  Map  Curator,  R.O.S. 

EUBOPE. 

Belgium.  Institnt  Curtographique  Xilitaire. 

Carte  dc  la  Flaiidre  Oceiileutale,  HMMl.  S<‘ale  I  ;  HMt.tMK)  or  I  iiieli  to  I't,  stat.  mile. 

I  Kheete.  Itru-tiM'lM:  lu>titut  CHrto^ra|iliiiiuu  Militain-,  I'.Mai. 

A  UM-I'ul  general  iiia|i  of  tlie  eoniitry  l>rtwe<'ii  and  Bruge.,  aud  the  dislriels  to 

tlif  M^iitU  HB  far  as  Lille.  It  is  printed  in  eolours,  and  s|h  eial  alti  ntiou  Las  been  given 
to  eanals,  roads,  aud  railways. 

British  Islet.  Bartholomew 

ItartLolomew's  contour  motoring  nia|i  of  the  BrilisL  Isles,  showing  the  Lest  touring 
roatls  with  heights  and  distances,  llediiectl  hy  permisBion  from  the  Orduaiic* 
Survey.  .S-ale  1  :  l,(MM(,(MHt  or  1  inch  to  l.VS  sttit.  miles.  Edinburgh  ;  John 
Kartholomew  &  Co.,  [ItJOT].  J'rier  'm.  la  t.  I’liiteiileil  by  the  Piibliehtr. 

Itn  this  map  land  under  ‘J.Vl  feet  in  altitude  is  uuvolonred,  after  whicli  the  relief  is 
indicateil  hy  four  tints  of  brown,  ranging  as  follows;  250  to  500,  .5tK)  to  ItMKt,  ItNHJ  to 
2<HH).  aud  above  2<MMt  feet.  In  addition  to  tlie  tinting,  heights  of  im|Nirlaut  points  are 
given  in  tigures.  Hoads  are  shown  in  red,  aud  other  iuforniatiou  specially  valuable  to 
niotirists,  such  as  plac<-8  with  garages,  hotels,  etc.,  are  given  by  symbols.  Figures  in 
risl  indicate  distinces  lietwecu  places  which  are  marked  hy  black  dots.  There  are  inset 
plans,  on  enlargtsl  scales,  of  tlie  envirous  of  Lonilou,  Manchester,  tilasgow,  aud  Uublin, 
as  well  us  useful  tables  of  distances. 

England  and  Wales.  Ordnance  Survey. 

Sliects  published  hy  the  Dircctor-(<eucral  of  the  Ordnance  Survey,  Southampton, 
from  February  1  to  28,  1907. 

1  inch  (third  edition) : — 

In  outline,  sheets  247,  279,  280.  Is.  mch  (eugnived). 

With  hills  in  brown  or  black,  71,  79.  121,  198.  Is.  rack  (engraveil). 

6-inoh— County  Maps  (first  revision) : — 

Carmarthenshire,  29  n.k.  Devonshire,  99  s.w.,  51  s.w.,  02  n.w.,  74  n.e.,  s.e.,  75  n.e., 
88  8.W.,  105  N.W.,  N.E.,  8.E.,  112  8.W.,  120  N.W.,  191  8.W.,  192  N.E.,  B.K.,  199  N.E.,  8.W., 
191  N.w.  Lincolnshire,  49  n.e.,  s.k.,  44  n.w.,  51  s.e.,  .52  n.w.,  s.e.,  59  n.w.,  8.W.,  8.E., 
51  N.W.,  B.E.,  55  8.E.,  .56  N.E.,  57  N.E.,  8.E.,  60  N.E.,  02  8.W.,  69  B.E.,  61  8.W.,  8.E.,  65 
K.W.,  N.E.,  8.W.,  tHJ  N.W.,  N.E.,  8.W.,  67  8.W.,  79  8.E.,  71  8.E.,  75  8.W.,  88  S.W.  Norfolk, 

7  8.W.,  8.E.,  11  N.W.,  17  N.B.,  18  8.W.,  22  8.W.,  24  S.E.,  25  8.E.,  90  N.W.,  96  8.W.,  8.E.,  to 
N.E.,  41  N.W.,  48  N.W.,  49  N.E.,  60  8.E.,  61  8.W.,  85  N.W.,  N.E.,  8.E.,  91  8.E..  101  N.E. 
Pembrokeshire ( 1  8.w.  and  2  n.w.),(1  8.e.  and  2  n.e.),  (2  n.w.  aud  1  8.w.).(2  n.e.  aud 
1  S.E.),  9  S.W.,  7  N.w.  Suffolk,  5  s.e.,  11  n.w.,  n.e.,  s.w.,  20  n.w.,  s.w.,  s.e.,  91  n.e., 
S.E.,  92  8.W.,  42  N.E.,  8.E..  49  8.W.,  52  N.E.,  8.W.,  8.B.,  59  N.W.,  8.W.,  61  N.W.,  8.W.,  70 
N.W.,  79  N.w.  Yorkshire  (First  Itovision  of  1891  Survey),  272  s.w.,  279  s.e.,  274  n.e., 
275  N.E.,  S.W.,  276  n.w.  Is.  each. 

26-inch— County  Maps  (first  revision) : — 

Carmarthenshire,  XXL  12,  14,  15,  16;  XXVIII.  9,  4,  12,  16;  XXIX.  1,  4,  5,  6, 
8,9,19;  XXXM.  4;  XXXVTI.  1,6,  7,  10,  11,  12,  15;  Xl.lV.  9;  LI.  2,  6;  Llll. 
16;  LIV.  15;  LVII.  4,  8;  LVIII.  7,  10,  11;  LIX.  1,  .5,9,  19.  3s.  each.  XX.  10. 
Is.  6<1.  ComwaU,  \TI.  12,  16;  X.  3,  4,  6,  7,  8,  10,  11,  12,  13,  14,  16;  (XIII.  4  and 
XIV.  1).  (Xlll.  8  and  XIV.  5).  Xlll.  12(14,  15,  16);  (Xllla.  16  and  XVIII.  9, 
4);  (XIV.  1  and  XIII.  4),  (XIV.  5  aud  Xlll.  8);  (XVIII.  3,  4.  and  Xllla.  16), 
XVUI.  (7  and  8),  XVIII.  11,  12,  13,  14;  XXVIII.  13,  14;  XXIX.  14;  XXXV. 
2,3,4,  6,  7,  8,  10,  11,  12,  14,15,  16;  XXXVI.  1,2, 9,  5,  7,  10,  11,13,14,15;  XLIII. 
2,  9,  4,  6,  7,  8,  10,  II,  12,  14,  15,  16;  XLIV.  1,  2,  3,  5,  6,  7,  9,  10,  11,  19,  16;  LV. 
10,  14.  Devonshire,  CXVII.  14,  15  ;  CXXIII.  3,  4,  8,  11,  12;  CXXIV.  1,  .5,  9,  13. 
Kent  (Second  Revision),  XXXVII.  15;  XLVIII.  2,  3,  6,  7,  8,  10,  11, 12,  14,  15  ; 
LVIII.  2.  3$.  each.  Lancashire  (First  Revision  of  1891  Survey),  CXI.  4.  Lincoln¬ 
shire  (First  Revision),  XXIV.  II,  12,  16;  XXV.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11,  12, 
19. 14,  L5,  16;  XXVI.  3,  6,  7,  11,  15,  16;  XXVII.  8.  9;  XXVIII.  2.  3,  4,  5,  10, 
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!»!;  XXIX.  8,  9,  12,  13,  16;  XXX.  3,  12,  13.  14;  XXXV.  1;  XL  10.  3«.  eucA. 
XXIV.  4.  7.  1*.  M.  each.  Norfolk,  LXV.  6,  !(».  1 1 ;  LXXV.  9.  10 ;  LXXVIl.  3  ; 

LXXXIX.  5,6;  Pembrokeshire,  VII.  9,  10,  13,  14;  XI.  12,  16;  XII.  1,2,  .'>,6,  9, 
10,  II.  12,  13.  14,15;  XVIII.  1,2.  3,  4;  XIX.  1,2.3, .V  Jle.mr/i.  XII.  16.  U.  M. 
Yorkshire  (First  Revision  of  1891  Survey),  CCXXII.  10,  14;  CC'XXXVII.  2,3, 
5,6,7,  8,  10.  11,  12,  14,  15;  CCXXXMIL  1,  2,  5,  9,  10,11,12,14,  15;  CCXLVllI. 

3,  7,  8,  9,  10,  13,  16. 

{E.  Stanford,  London  Aijent.) 

England  and  Wales.  Geological  Survey. 

1-inch — New  Series.  Colour  printed.  Newtiusy  (Drift  cnlitiou),  346  ;  Fnlmoutli 
aud  Truro,  352.  Is.  <id.  inch. 

6-inch — Uncoloured.  Glamor^'uu,  17  n.w.,  n.e.,  s.w.,  35  s.w.  Is.  6d.  each. 

{E.  Stanford,  London  Aijent.) 

England— Berkshire.  Ordnance  Survey. 

Berkshire,  showing  schools.  Prepared  for  the  County  Education  Committee. 
Sude  1 ;  63,360  or  1  inch  to  1  slat.  mile.  2sheeis.  Southuiuptou  ;  Ordnance  Survey 
Office,  19<K>.  /’reseated  hy  tht-  Berk^hiie  Education  Oanmittf. 

Con.-,ists  of  the  uncoloured  one-inch  Ordnance  Survey  sheets  of  Berksliire.  joined  as 
one  map,  with  s|ieciul  information  added  concerning  schools.  By  ditlerent  symbols  iu 
red  are  indicated  voluntary  schools,  e'ouncil  scIusjIs,  disused  bcIkhjIs,  eleiuentury  schools 
receiving  no  grants,  secondary  sclasils,  and  voluntary  b<'IiuuU  transferred  to  the  council. 
The  boundaries  of  the  e-ounty  and  parishes  are  shown  hy  red  lines. 

Germany.  Hock. 

Versuch  einer  ptlanzcngeographischeu  Einteilung  und  Uiugrenzung  Nord- 
deutschlaiids.  Seale  1  :  3,7UU,tMHt  or  1  inch  to  581  stat.  miles.  VdermanM  Mitteil- 
um/en,  Jahrgaug  1907,  Tafel  2.  Gotha;  Justus  Perthes,  1907.  Vretcnled  by  the 
PMinher. 

Germany.  K.  Preussiache  Landesanfnahme. 

Kurte  des  Deutschen  Reiches.  Heruusgegeben  von  der  Kartographischen  Abteil- 
ungeu  der  Ktiniglichen  Preussische  I.aiudcsaufnuhme.  Scale  1 :  100,000  or  I  inch 
to  1'6  stat.  mile.  Sheets  (coloured)  293,  Potsdam;  296,  Fraukfurt-a-t).  Berlin. 

K.  Preussische  Landesaufnahme,  1906.  Price  1.50m.  each  eltret. 

Norway.  Norges  Geografiske  Opmaaling. 

Generalkarte  over  det  sydlige  Norge.  Scale  1 ;  400,000  or  1  inch  to  6'3  stat.  miles. 
Sheet  XV.  Price  0.60  hr.  each  ehcet.  Topogratisk  kart  over  Kongeriget  Norge. 
Scale  1  :  100,(KHI  or  I  inch  to  1'6  stat.  mile.  Sheets;  10  C,  Sur]>sborg;  25  I), 
Lillehammer;  31  B.  Gausdal ;  38  I),  Nordre  Ficmuiid;  46  1),  Troiidhjem;  K  II, 
Stcigen;  K  12,  Kjerringii;  K  13,  Bodo;  M  9,  Ofoteii ;  V  1,  Hjelmsd;  V  8, 
Noarvas;  V  9,  NJullas;  W  8,  Hugstfjeld ;  Y  3,  Veetertitua ;  3,  Baasfjonl. 

Price  0.60  hr.  each  »hcct.  Christiania ;  Norges  Geogratiske  t  Ipmaaling,  1906. 
PreeetUeil  by  the  Nortoeyian  Geoijrajdiical  Inetilute. 

Turkey.  Topographical  Section,  General  Staff 

Map  of  Turkey.  .Scale  I ;  250,000  or  1  inch  to  3'9  stat.  miles.  Sheet,  Adriauople. 
l.s>udou;  Topographical  Section,  General  Staff,  War  Office,  1906.  Price  2s.  6d. 
net.  Pretented  by  tite  Director  of  Military  Operation*. 


APBICA 

Egypt.  Egyptian  Survey  Department. 

To|)ogrsiphical  Ma|i  of  h^ypt.  .Scide  I  ;  50,000  or  1*6  inch  to  1  stat.  mile.  Sheets: 
S.E.  XIX.-VI.  aud  VTl. ;  XXI.-VUI.  Giza:  .Survey  Itepartment,  1906.  Pre¬ 
sented  by  Ute  Director-General,  Ejyptian  Survey  Department. 

'I'he  first  of  these  sheets  includes  the  urea  extending  from  26’’  to  26°  30'  N.  lut ,  and 
32°  30'  to  32°  40'  E.  long.,  aud  the  second  that  from  25°  50'  to  26°  N.  lat.,  and  32°  45' 
to  33°  E.  long. 

Gambia.  Topographical  Section,  General  Staff. 

Gambia,  reprotluced  from  the  work  of  the  Anglo-French  Boundary  Commis¬ 
sion,  1904-1905.  Scale  1 : 250,000  or  1  inch  to  3*9  stat.  miles.  Compiled  in  the 
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Topographical  Section,  General  Staff.  2  Slieeiu.  Londuu  :  To|)Ograpliical  Section. 
General  Staff,  War  Office.  11)00. 

The  basis  of  this  map  is  the  extensive  plan<.‘-table  surveys  of  Major  K.  L.  Cowie,  the 
Chief  British  Commissioner  for  tlie  boundary,  and  his  assistant,  Mr.  A.  B.  B.  de 
Tscharner,  which  has  been  adjusted  by  astronomical  determinations. 

German  East  Africa.  Sprigade  and  Moisei. 

Karte  von  Deutsch-t  tstafrika.  Begonnen  unter  Leitiing  von  Ur.  Itiehard  Kiepert, 
fortgesetzt  unter  Leitung  von  Paul  Sprigade  und  Max  Moisei.  Scale  1 : 300,000  or 
1  inch  to  4'7  stat.  miles.  Sheets :  K  2,  Bismarckburg ;  F  2,  Kalambo-Mundting  ; 

F  8,  Neu-I.angenburg.  Berlin:  Dietrich  Iteimer  (Ernst  Vohsen),  190«j.  Presented 
by  Herr  Mux  Moitel. 

These  are  important  sheets  including  the  country  adjacent  to  the  Anglo>Germau 
toundary  between  Lakes  Nyasa  and  Tanganyika. 

Kamerun.  “  Fetennanns  Mitteilongen'” 

Die  Entwiekelung  der  Nordgreiize  von  Kamerun.  Scale  1 : 6,000.000  or  1  inch  to 
1)4'7  stat.  miles.  Petermantis  Mitteilunijen,  .Jahrgang  1907,  Tafel  8.  Gotha : 
Justus  Perthes,  1907.  Vrrtented  by  the  Publisher. 

Senegal.  Service  Geographiqne  de  I’Afriqae  Occidentale  Fran9aise 

Carte  de  Se'u^gal.  Leve  par  les  <  tfficiers  du  Service  Geographique  de  TAfriqtie 
Occidentale  Franqaise.  Scale  100,000  or  1  inch  to  P6  stat.  mile.  Sheets:  3, 
N’Diago  :  4,  Hoes ;  7,  St.  T.ouis.  Paris :  Service  Geographique  de  I’.Vrm^,  [1906]. 
Price  2  /r.  each  theet. 

'Three  sheets  of  a  large-scale  map  of  Senegal,  the  first  issue  of  which  appeared  two 
years  ago.  Relief  is  shown  by  brown  contour-lines  at  intervals  of  10  metres,  and  by  a 
judicious  selection  of  symltols  and  tints  a  large  amount  of  information  is  given  con¬ 
cerning  roads,  paths,  watercourses,  lakes,  forests,  and  other  matter.  No  soundings  are 
given  round  the  coast,  nor  are  the  di‘pths  of  ri\  ers  indicated  in  any  manner. 

AMERICA. 

California.  Erdmann. 

Saltonsee,  Californien,  Oktoher,  1906.  Vou  H.  Erdmann.  Sciile  1 :  l,200,00u  or 
1  inch  to  18’9  stat  miles.  Petermnuiin  Mitteilnnijen,  Jahrgang  1907,  Tafel  4. 
Gotha:  Justus  Perthes,  1907.  Preeented  by  the  Publinher. 

Canada.  Department  of  Militia  and  Defence,  Ottawa. 

'Topographic  map  of  Canada,  .'<calc  1 :  63,360  or  1  inch  to  a  stab  mile.  Ontario. 
8be<'ts  1  N.E.  and  1  N.W.,  Guelph;  3,  Niagara.  London:  'Topographical  Section, 
General  Staff,  War  Office.  Ottawa;  Intelligence  Branch,  Department  of  Militia 
and  Defence,  1906.  Presented  by  the  Department  of  Militia  and  Defence,  Ottaxeu. 

'These  are  the  first  sheets  of  topographical  inajts  of  Canada  which  are  now 
in  course  of  preparation  by  the  Surveys  Division  of  the  Department  of  Militia  and 
Defence:  they  promise  to  fill  a  long-felt  need,  not  only  from  a  military  point  of 
view,  but  ns  supplying  a  good  general  map  of  the  country.  When  an  Intelligence 
Branch,  under  imperial  officers,  was  organized  in  the  above  department,  the  want  of  any 
to|K>graphicid  map  of  the  country  was  at  once  noted  as  a  serious  delect,  and  steps  were 
prt)mptly  tikeii  to  secure  the  neccssiiry  surveys  on  which  such  ma])s  could  be  based. 
'The  work  was  begun  by  Major-General  Lake  sending  out,  during  the  summer  holidays, 
survey  parties  of  cadets  from  the  Royal  Military  College  under  the  im]>erial  officer  ou 
duty  nt  the  College,  but  it  was  afterwards  found  more  satisfactory  to  transfer  the 
surveying  to  a  pernoanent  staff,  General  Lake  being  assisted  in  the  work  by  Captain 
A.  Clyde  Caldwell,  r.c.k.,  Assistant-Director  of  Intelligence,  and  Caiitain  W.  B. 
Anderson,  B.C.B.,  Assistant-Director  of  Surveys. 

Elaborate  and  exact  trigonometrical  surveys  take  a  long  time  to  execute  and  are  very 
costly,  so  rather  than  delay  the  matter,  os  the  object  was  to  produce,  as  rapidly  us 
possible,  reasonably  reliable  military  maps,  a  more  expeditious  system  of  surveying  was 
decided  upon,  giving  a  resulting  accuracy  sufficient  for  the  purpose.  This  consisted  in 
running  a  series  of  tneodolite  traverses  some  15  miles  apart,  ami  adjusted  upon  triangu¬ 
lation  points  of  the  U.S.  Lake  Survey  and  the  U.S.  Coast  and  Gto<h  tic  Survey.  To 
these  traverses  the  toi)Ographical  detail  has  )x:en  adjusted,  the  latter  being  in  the  first 
place  filled  in  by  prismatic  compass,  but  now  entirely  by  plane-table  surveys,  on 
the  scale  of  2  inches  to  a  mile.  The  contours,  which  ou  the  sheets  are  at  25-feet 
intervals,  depend.a|)on  lines  of  spirit-levels  run  about  5  miles  apart  and  referred  to 
the  <latum  of  the  U.S.  Coast  and  Geodetic  .Survey.  'These  are  supplemented  by  levels 
run  with  Abney  levels  and  aneroid  readings.  As  a  check  upon  the  foundation  work  of 
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the  map,  and  to  ensure  greater  accuracy,  a  topographic  triangulation  has  recently 
been  ooiumcnoeil. 

Since  1904  a  sum  of  about  f  20, 000  has  been  exi)ended  annually  on  the  work,  and 
about  6200  square  miles  of  topography  have  been  completed,  including  the  Niagam 
jKsninsula,  from  Hamilton  to  Port  I^ver,  with  the  greater  portion  of  Eastern  Ontario, 
a  triangle  with  Ottawa,  Gananoque,  and  Cornwall  at  its  extremities.  This  triangle  is 
now  being  extended  to  embrace  another  triangle  having  its  apex  at  Montreal.  The 
sheets,  which  are  on  the  polyconic  projection,  are  now  creditably  pn<duced  and_  printed 
in  colours — water,  blue  ;  contours,  brown  ;  wooded  land,  g^n.  Very  complete  informa¬ 
tion  is  given,  by  a  careful  selection  of  symbols,  concerning  means  of  communication, 
important  buildings,  and  many  other  matters.  Each  sheet  measures  25  X  IS  inches. 

It  is  sincerely  to  he  hoped  that  they  will  be  issued  regularly,  and  as  rapidly  as 
possible. 

South  America.  Jannasch. 

Spezialkarte  von  Santa  Catharinu,  Itio  Grande  do  Sul,  und  Uruguay.  Nach  den 
ncuesten  quellen  bearbeitet,  herausgegeb»;n  von  Dr.  R.  Jannasch.  Ansgabe  1907. 
Scale  1 : 1,000.00<I  or  1  inch  to  15’8  stat.  miles.  Berlin  ;  l.et>pold  Kraatz,  1907. 

A  general  map  of  Brazil,  south  of  lat.  26°  S.,  including  also  the  Republic  of 
Uruguay  and  the  adjacent  parts  of  Argentina  and  Paraguay.  It  is  well  drawn  and 
artistically  printed  in  colours,  but  as  a  great  deal  of  the  cartographical  material  from 
which  the  map  has  been  compiled  is  necessarily  of  an  extremely  approximate  and 
sketchy  nature,  too  much  reliance  must  nut  be  placed  upon  information  concerning  the 
interior  districts,  where,  except  in  the  immediate  neiglibourhood  of  railway  lines  and 
certain  special  districts,  no  exact  surveys  exist.  The  location  of  minerals  is  indicated, 
and  the  German  and  Itiilian  colonies  distinguished  by  different  symbi  ds. 

South  America.  Lange. 

Map  of  the  River  I’ilcomayo  from  parallel  22’  S.  to  the  River  Paraguay.  By 
tiunnar  Lange,  m.am.soc.c.e.  Scale  1 : 100,000  or  1  inch  to  PO  stiit.  mile.  7 
sheets.  Buenos  Aires,  1906.  Preteutnl  by  the  Author. 

The  map  will  be  specially  noticed. 


OSNEBAL. 

German  Colonies.  Kolonial-Wirtschuftliche  Komitee. 

Wirtschafts-Atlas  der  deutschen  Kulonien.  Heransgegebem  von  dem  Kolonial- 
Wirtschaftlichen  Komitee  E.  V.  wirtschaftlichen  Ausschuss  dcr  deutschen  Kolouial- 
gesellschaft.  Berlin,  [19(17]. 

An  atlas  of  the  German  colonial  possessions,  showing,  by  various  symbda  and 
colours,  the  distribution  of  vegetable  products,  location  of  minerals,  railways,  steamship 
lines,  telegraphs,  and  other  information  connected  with  commercial  geography.  There 
are  altogether  ten  sheets  of  maps,  seven  of  which  are  devoted  to  Africa.  The  maps 
are  prec(‘ded  by  ten  pages  of  letterpress,  including  an  account  of  the  work  of  the 
Kolonial-Wirtschuftlichen  Komitee,  1896-1^6,  and  tables  of  exports  and  imports. 

World.  Harmsworth. 

Harmsworth  Atlas  and  Gazetteer.  oOU  maps  and  diagrams  and  105,000  references. 
Fart  9.  London :  The  Amalgamated  Press,  Limited,  1907.  i’rtoe  7d.  each  part. 

This  part  contains  the  following  maps  :  115-116,  North-West  India  ;  145-146,  South 
Africa  (Industries  and  Communications);  169-170,  North-East  United  States. 

World.  Stielor. 

Neunten,  von  Grund  aus  neubearbeiteten  und  neugestochenen  Auflage  von  Stielers 
Hand-Atlas,  100  Karten  auf  200  Seiten  mit  162  Nebenkarten  in  Kupferstich  und 
einem  alphabetischen  Yerzeichnis  aller  im  Atlas  verkommenden  Namen  (uugefahr 
240,000  Namen  enthaltend)  herausgegeben  von  Justus  Perthes’  Geographischer 
Anstalt  in  Gotha.  Lieferungen  39,  40,  41,  and  42.  Gotha:  Justus  Perthes,  1907. 
Priee  60  pf.  each  part. 

The  following  are  the  contents  of  these  parts : — Lieferung  39  and  40  (in  one). 
BL  3.5,  Pyrenaisehe  Halbinsel  in  4  Blattern,  Bl.  4 ;  83,  West  Canada  ;  93,  West  Indien  ; 
96,  Slid  Amerika,  in  6  Blattern,  Bl.  2. — Lieferung,  41  and  42  (in  one).  Bl.  29,  Frank- 
reich,  in  4  Blattern,  Bl.  3 ;  53,  Balkan  Halbinsel  in  4  Blattern,  Bl.  70,  Afriku  in  7 
Blattern,  Bl.  2,  Ost  Sahara.  In  addition  to  these  maps,  the  last  part  contains  a  con¬ 
tinuation  of  the  Index  to  place-names. 
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CHAET8. 

Adminltj  Clutrti.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  publishid  by  the  Hydrographic  Department,  Admiralty,  during 
January,  1907.  Pre$ente<l  by  the  Hydrographer,  Admiralty. 


New  Charts. 

No.  Incbes. 

:>&i3m=10'5  Ports  in  the  Slietlund  islands : — Bal hr  harbour.  2«. 

Japan.  Anchorages  in  Yezo  island : — Yesashi  anchoragi-,  Aba- 
shari  anchorage,  Nemoro  ancliorage  2s. 

New  Plans  and  Plane  added. 

No.  Inches. 

1381  m  =1'28  Africa,  north  coast,  liizerla  lakes.  Plan  adiled: — Lake  Bizertu. 
2s. 


1 1-9 

3601)  m  ={3-9 
5-9 


No. 

991  Anchorages  on  the  coasts] 
of  Yezo  island.  Plan  of| 
Nemoro  anchorage  on  this  I 
sheet.  J 


Charts  Canoelled. 

Cancelled  by 

•  Plan  of  N'emoro  anchorage  on  new  chart 


No. 


3tj0(i 


Charts  that  have  received  Important  Corrections. 

Index  charts: — A  to  V.  No.  2151,  River  Thames Broadness  to  Mucking  light. 
2298,  Gulf  of  Bothnia  (sheet  3): — Nystad  light  to  Stor  fiord.  2300,  Giilf  of 
Bothnia  (sheet  5): — Stiemo  point  to  FiurJerag.  ll)73,  Franee,  north  coast: — 
Dieppe.  909,  North  Amiricau  lakes: — Mildrum  point  to  St.  Joseph  island. 
373,  Plans  in  the  Gulf  of  Mexico.  24.58,  Alaska : — Port  Simpson  to  Cross  sound. 
3569,  Alaska : — Port  Valdez.  643,  Africa,  south  coast : — Port  Natal.  1000,  Siam : — 
Pulo  Condore  group.  1342,  Cochin  China: — Fan  Rang  bay  to  Tongking  gulf. 
1602,  China,  east  coast: — Approaches  to  the  Yang-tsc-kiang.  3.585,  China,  east 
coast: — Approaches  to  the  Wusung  river.  3274,  Yang-t.se-kiang : — Tung  Ting 
lake  and  Siang  river.  1256,  China,  north  coast: — Gulfs  of  Pe  Chili  and  l.iau 
Tung.  2405,  Itnssian  Tartary : — Kuril  islands  to  Kamchatka.  601,  Australia, 
east  ermst: — Normandy  sound  and  Prince  of  Wales  channel. 

(J.  D.  Potter,  Agent.) 

Indian  Ocean  and  Bed  Sea.  Meteorological  Office. 

Meteorological  Chart  of  the  Indian  Ocean  north  of  15^  S.  lat.  and  Red  Sen  for 
March,  1907.  London :  Meteorological  Office,  1907.  Price  6d.  e«cA.  Presented 
by  the  Meteorological  Ojfice. 

North  Atlantic  and  Mediterranean.  Meteorological  Office. 

Meteorological  Chart  of  the  North  Atlantic  and  Mediterranean  for  March. 
1907.  London:  Meteorological  Office,  1907.  Price  6d.  each.  Presented  by  tlte 
Meteorologii-al  Office. 

North  Atlantic.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  February,  1907.  Washington: 
U.S.  Hydrographic  Office,  1907.  Presented  by  the.  U.S.  Hydrographic  Office. 

North  Pacific.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  March,  1907.  Washington:  U.S. 
Hydrographic  Office,  1907.  Presented  by  the  U.S.  Hydrographic  Office. 

Norway.  Norges  Oeographiske  Opmaaling. 

Spccialkarte  over  den  norske  kyst.  Scale  1 :  25,0OU  or  2  5  inches  to  a  stat.  mile. 
Sheets  C  1,  2,  and  3.  Spccialkarte  over  den  norske  kyst.  Scale  1 : 50,000  or  13 
inch  to  a  stat.  mile.  Sheets  B  45',  50,  53,  65,  66,  68.  S])ccialkarte  over  llavne  i 
Finmarken.  Scale  1 : 50,000  or  1*3  inch  to  a  stat.  mile.  Sheet  ii.  Christiania : 
Norges  Gcografiske  Opmaaling,  1907.  Presented  by  the  Nortcegian  GeographictU 
Institute. 

PHOTOOBAPHB. 

Mongolia.  Hedley. 

One  hundred  and  fifteen  photographs  of  Inner  Mongolia  or  Outer  Chih-Ii,  taken  by 
the  Rev.  John  Hedley.  Presented  by  the  Itev.  John  Hedley. 

These  photographs  were  taken  during  an  interesting  journey  made  last  year  by 
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Mr.  Hedley,  and  oonceraing  which  a  short  acoonnt,  with  a  sketch-map,  will  shortly 
appear  in  the  (lt'o>jrophieal  Journal,  Although  small,  many  of  them  are  remarkably 
clear.  The  following  are  tiie  titles : — 

(1)  My  five  assistants  on  trip;  (2)  Temple  at  Ynng-p’ing  Fn,  alongside  mission 
compound;  (3)  East  wall  at  Yung-p’ing  Fu;  (4)  Outside  east  gate  at  Yung-p’ing 
Fu;  (5)  North  gate  at  Yung-p’ing  Fu;  (6)  Village  of  I.,rag-k’ou-kuan,  showing  Great 
Wall;  (7  and  8)  Great  Wall  at  LSng-k’ou-kuan ;  (9)  Custom-house  at  L6ng-k’ou-kuan, 
with  section  of  Great  Wall;  (11)  Section  of  Great  Wall  outside  L^ng-k’ou-kuan ;  (12) 
Our  company  passing  through  Ta-chang-tstl ;  (18)  Manchu  women  and  children  at 
Tn-shih-m^n ;  (H)  Temple  to  god  of  war  at  Lo-t’o-ling ;  (15)  Our  animals  in  Chinese 
inn  yard;  (16)  Our  plane-table  on  top  of  Pa-huo-chih-ling ;  (17)  Pack-mules  ascending 
Pa-huo-cMli-ling ;  (18)  A  rough  road  near  the  T’u-shan;  (19)  Chinese  but  on  top  of 
puss  near  T’u-shan ;  (20)  Village  of  Ch’fi-ch’ang-kou,  taken  from  pass;  (21)  TheCh’mg- 
lung  Ho,  70  miles  north  of  Yung-p’ing  Fn;  (M)  A  rest  by  the  way ;  (23)  Yii-lin-shan 
on  the  Ch’ing-lnng  Ho ;  (24)  Pastoral  scene  en  route  to  T’a-tztl-kou ;  (25)  Lama  priest 
with  stocking  of  Emperor  K’ang-hsi;  (26)  Confucian  temple  in  new  schools  at  T’a- 
tzfl-kou ;  (27)  Temple  to  god  of  war  at  T’a-tztl-kou ;  (28)  Knei-lising-lon  at  T’a-tzO- 
kon;  (29)  Temple  to  god  of  wealth  at  T’a-tztl-kou;  (30)  Mineral  water  springs  at 
Je-shui-t’ang ;  (81)  Mahommedan  inn  at  Mang-niu-ying-tzu ;  (32)  Pack-mules  carry¬ 
ing  skins  near  Ta-ming-eh’eng ;  (33  and  34)  The  Famous  Pagoda  at  Ta-miug-eh’eng ; 
(35)  Sliih-san-t’ai-pao,  near  Ta-ming-oh’eng ;  (36)  Mongol  women  at  Ta-ming-cb’eng ; 
(37)  Types  of  Mongol  faces ;  (88)  Mongols  worshipping  at  the  Famous  Pagoda ;  (39) 
Inn  yard  at  Mei-li  Ho  near  Hata ;  (40)  Village  of  Ma-chia-tztl,  near  Hata;  (41)  OflScial 
at  Hata  with  foreign  visitors;  (42)  Foreign  visitors  at  Hata ;  (43)  Chinese  oflBcial  at 
Hata  with  bodyguard ;  (44  and  52)  Street  scene  at  Hata ;  (45)  Showing  rooms  prejiared 
fur  Prince  Su,  Hata;  (46)  Street  scene,  Hata,  with  Cartwright’s  stock-in-trade  piled 
up ;  (47)  llesidence  of  Mongol  Prince  of  Weng-niu-t’e  at  Hata ;  (48)  Second  brother 
of  Prince  of  WIng-niu-t’e;  (49)  Third  brother  of  Prince  of  W6ng-uiu-t’o;  (50)  Son 
and  heir  of  Prince  of  Weng-niu-t’e;  (51)  T.Ama  abbot  of  prinoely  rank;  (53  and  54) 
Fording  the  Shih-la-ka  Ho,  5  miles  from  Hata;  (5.5)  Native  coal-mine  at  Yuan-pao- 
shan ;  (56)  Lao  Ho  near  Shan-tsui-tztt ;  (57)  Mongols  watering  animals  at  Old  Palace 
on  Lao  Ho ;  (58  and  59)  Ruined  house  of  murderer  of  Ao-han  prince.  Old  Palace ; 
(60)  Whisky  distillery  at  YQ-t’ien-kao  owned  by  lama  prince;  (61)  Mongol  hut  at  Yii- 
t’ien-kao,  Lao  Ho;  (62)  Mongol  Tama  Laoyeh  at  Hsiang-shui,  Lao  Ho;  (63-66)  Views 
of  waterfall  at  Hsiang-shui;  (67)  Pastoral  scene  at  Hsiang-shui;  (68)  In  the  sand 
deserts  beyond  Hsiang-shui;  (^)  Village  of  Cha-kan-tao-hai ;  (70)  I.Ama  temple 
in  the  grass-land,  Lao  Ho;  (71)  Tomb  of  lama  abbot;  (72-76)  Mongol  camels  on 
the  march ;  (77)  Steward  of  Mongol  prince,  with  imperial  cart ;  (78)  Arm  of  the  Lao 
Ho,  5  miles  fn)m  Shira-muren;  (79)  I.ao  Ho,  2  miles  from  Sbira-muren,  looking 
north-east;  (80)  l.ao  Ho,  2  miles  from  Shira-muren,  looking  south-west;  (81  and 
82)  Dry  bed  of  Shira-muren  at  confluence  with  Lao  Hu;  (88)  Old  Chinese  “Neptune” 
at  Shira-muren;  (84)  Servant  viewing  his  spoiled  garments  after  ii]>8et  in  Lao  Ho; 
(85)  Pastoral  scene  in  grass-land;  (86)  Lunch  in  the  sand-desert;  (87)  Moving  a 
Mongol  tent  in  tl>e  grass-land ;  (88)  Manure  heaped  up  for  fuel  in  grass-land ; 
(89)  Mongol  women  82  years  old,  with  shaven  head,  and  Mouml  guide  ;  (IK))  A  lama 
guide  on  the  grass-land;  (91)  House  of  wealthy  Mongol  in  the  sand-desert;  (92)  In 
the  sand-desert,  near  Yang-shn-mu  ;  (93)  The  Shih-pei  Ho  at  village  of  that  name; 
(94  and  95)  Main  street  of  K’u-ln-kou;  (96)  Tibetan  lama  prince  at  K’u-lu-kou; 
(97)  Favourite  riding-horse  of  Tibetan  lama  prince;  (98)  Private  apartments  of 
Til^tan  lama  priuce;  (it9)  Lama  temple  in  monastery  nt  E’u-lu-kou;  (100)  Mari- 
sami,  the  Indian  surveyor,  having  hie  hcail  shaved  at  K’u-lu-kou;  (101)  Mong;ols 
loading  up  their  camels  at  K’u-lu-kou;  (102)  Mongol  feeding  camels  in  inn  y^; 
(103)  Wayside  lama  temple  at  Pei  'I'zu  Fu ;  (104  and  105)  Lama  temple  near  Chao- 
yang  Fu;  (106)  Old  lama  priest,  82  years  old;  (107)  Village  near  Chao-yang  Fu; 
(108  and  109)  Distant  view  of  pagoda  in  Ch’ao-yang  Fu;  (110)  Street  scene  in  Chao- 
yang  Fu;  (111)  Pag(jda  in  Chao-yang  Fu;  (112)  Roof  of  lama  temple,  Chao-yang 
Fu;  (113)  Lama  temple  in  Chao-yang  Fu;  (114)  Ferry  on  Ta-ling  Ho,  at  Chang- 
pao-ying-tztt ;  (115)  Fording  the  Hsiao-liug  Ho. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefhl  for  reference  if  the  name  of  the  photographer  unA  his 
address  are  given. 
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